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HK classical signs and symptoms of vitamin A lack are, in truth, manifesta 
tions of the relatively rare eases of severe deficiency and as such are of 
tle value in detecting the milder or earlier cases of this disease. Most, if not 
of the early ocular sViptomis photophobia, asthenopla, burning of the eves, 
are so unspecific that, although they may serve to suggest the deficiency, 

us may a serutiny of the diet, they are insufficient evidence on which to base a 
OTLOSIS. If. as TOW Seeds probable, eases of mild deficienes are frequent and 


h escape lM coenition, there is a need tor clinical methods of diagnosing them. 


The methods which have recently been used for the detection of slight dle- 


ney of vitamin A are (1) the determination of dark adaptation, using vari- 
vpes of photometers, (2) the examination of smears made from serapings 
e conjunctivae and other epithelial surfaces, and (3) the presence of changes 
e skin. Changes in the skin, although they apparently av occur UNasso- 
d with xerophthalmia or outspoken night blindness, do oecur with those 
serious symptoms and when extensive are themselves manifestations of 
e defieieney.' They are, moreover, inconstant and in children infrequent. 
efore, although when they oceur they may be diagnostic of vitamin A 
eney, even in the absenee of the severe eve symptoms, and may occur as 
ence of relatively mild deficiency, they are not suitable as a reasonably econ- 
diagnostic sign of mild vitamin A deficieney. 
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Such studies as those of Jeans and Zentmire,? Frandsen,® Jeghers,* and 
others suggest that the presence of a slight hemeralopia or lowered dark adapta 


tion constitutes the earliest and most reliable evidence of slight vit imin uA 


deficiency. These studies have not, however, been fully completed nor stand 
ards finally established, and the test requires the use of rather expensive appa 
ratus. The method is, furthermore, difficult or impossible to use in examining 
small children or uncooperative adults. 

Changes in the cells of the various epithelial surfaces occur relative! 
early in vitamin A deficiency, according to the studies of Blackfan and Wolbac! 
and others. Among the various places where these changes occur are the ev 
nose, mouth, bronchi, vagina, pelvis of the kidney and ureters, but for varioi 
reasons, the epithelium of the conjunctiva offers the most suitable clinical sit 
from whieh to obtain material for the study of these changes. 


It is clear that if changes in the epithelium observed in smears from serap 


cl 


ings of the conjunetivae are reliable evidence of early or slight vitamin A 
ficiency, they provide a quick and simple method for diagnosing this diseasi 
Sweet and K’ang® believe that they offer reliable evidence of slight and ear! 


deficiency, but fail to define fully the degree of the deficiency. Several of thei 


patients had rather far-advanced changes in the eves. We have found cornific 


tion of the epithelium of the conjunctivae in patients suspected of vitamin A 
deficiency and have observed improvement following the administration of cod 
liver oil. However, as far as we are aware, there has been no report of a stud 
of smears from normal adults, and no standards have been established by whi 
one may judge a deviation from the normal or the significance of varying 
degrees of cornification of these epithelial cells. In other words, no one 


1 
i ~ 


determined what kind and degree of changes observable in the conjuneti 

smears, if any, warrant a diagnosis of vitamin A deficiency before the appea: 
ance of rather gross changes in the eve. It was the purpose of this studs 

determine the character of the cells obtained from serapings of the bulbar cor 
junctivae in normal subjects and those suspeeted of an inadequate intake 

vitamin A, and to attempt to set up such standards. Beeause the opti 

requirement of vitamin A is unknown and because we had learned from pr 
ous experience that subjects considered normal might be suffering from slig 
vitamin deficiency, the study included observations on the effeet of ad 
vitamin A. 

METHODS 


The normal subjects selected for this study were presumably healthy adults 
staff, students, technicians, and nurses. Their diets were of a kind usually « 
sidered to be adequate in vitamin <A, and all were believed to be free from 
or general disease. The patient group consisted of persons suffering from m 
illness not directly affecting the eves, whose diets were suspected of being in: 
quate in vitamin A. Thus, patients with other evidenee of mild vitamir 
deficiency were included. Smears were made from light scrapings of the bul 
conjunctiva of each eye, the eyelids being held open dor a minute or two bet 
hand to cause, if possible, a slight drying of the conjunctivae. No local a 


thetic was used, and the procedure was painless and only occasionally slig 
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distressing. The scrapings were made with a small stainless steel spatula. Two 
or more smears were made at varying intervals in most cases and from all who 
In the latter group the last preliminary smear was made 
A was started, the prey ious 


two sub 


were given vitamin A, 
mmediatels before the administration of vitamin 
smear having been made within three to four weeks earlier in all but 
Kach of the subjects receiving vitamin A was given 25,000 units daily by 


ects. 
At the end of the thirty 


outh for 1 hints day sin the form of halibut liver oil.’ 


days, smears were again made and compared with those obtained before giving 


e vitamin JA, 


The smears were stained with hematoxylin for an hour, washed, deeply 


wd by passing through ammonia vapor, again washed, and counterstained 


faintly with eCOSIN TO a dee ree sufficient Lo stuin the cornified cells. but hot t he 


others. The smears were then washed again, dried, and examined. <All the 


cells were counted except when large clumps were present. 


RESULTS 
It was evident at once that varying degrees of cornification occur in the 
lls from the conjunctivae of normal subjects. All stages from the earliest 
in the nuelei to complete cornification 


changes in staining and slight alterations 
were observed. It became necessary, therefore, to establish criteria for the 
classification of the cells. At tempts were made to establish several grades of 
cornification, but in consideration of the difficulty in interpreting fine shades 
of change, the frequent minor variations in staining technique and the need for 
a sharp, easily determined criterion for clinical use, it was deemed best to make 

simple division into nucleated and nonnucleated cells. The former were econ- 
red for the present purposes, normal cells; the latter, cornified. In addi- 
to the loss of nuclei the abnormal cells are often larger than normal, irreg- 
in outline, and stained pink or not at all. It is believed that for practical 
poses this classification reflects changes from the normal as effectively as a 
re elaborate system. 

In some smears the number of cells obtained is very small so that the results 


not significant. Kor this reason we believe that there should be at least 


ty-five cells in the smears from the two eves to make the examination satis- 
ry. In two subjects there were only twenty-five cells in the smears from 
two eves. The findings are shown in the accompanying tables and chart. 
In fifty examinations in twenty-five normal subjects before they received 
d vitamin A (Table 1), the average per cent of cornified cells in the smears 
the two eves was 58.8 per cent, in the separate eves (100 smears) 60.4 per 

However, the range was enormously great, the minimum percentage of 
hed cells in the two eves being 4+ (HI. E.), the maximum 97 (KE. D.) per 
the minimum in either eve 3 (HL. E.), and the maximum 100 per cent 
D.). The median for the two eves was 62, for either eve 64 per cent. More 
rtantly, the distribution was wide as shown in Chart I. 


When smears from the two eves, taken at the same time, were compared, a 


ar wide variation was found. The maximum differenee was found in sub- 


*425 units of vitamin D daily were included. 
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R. W., who had 94 per cent of cornified cells in the right eve and 16° per 
n the left, a difference of 78 per cent. Sixteen, or about two-thirds, of the 
ects showed a difference between the right and lett eves of ten or more, on 

r both smears made before administration of supplementary vitamin JA. 
\ similar difference was found in smears taken at different times in the 
individual either from a single eye or in the combined smears from the 
ves. In smears from either eve singly differences as great as 82 per cent 
were found, and the combined smears showed a maximum difference of 
‘cent (H. K.). Eleven of the subjects showed a difference of 20 or more 
nt in one eve or the other, and 12, or about half, in the combined smears 

cessive examinations showed as great a difference. 

Vhen the results of the examination of smears before and after the admin 
on of vitamin A are compared, it is found that in general there appears 
a deerease in the number of cornified (nonnucleated) cells. The average 
r of cornified cells in the combined smears after vitamin A was 39.2 per 
nd the median 36 per cent. Also, twenty of the twenty-five subjeets had 
lewer cornified cells in the combined smears after taking the added vitamin A 


«fore. However, when the eves are considered singly, it was found that 


on]; ight of the twents five had fewer cornified eells in both eves considered 
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separately, while seventeen actually had as many or more. Furthermore, 1 
differences in the per cent of cornified cells before and after added vitamin A 
were no greater than the differences in suecessive smears or between the two 
eves before the vitamin was given. Kinally, seven of the supposed] norn 
subjects were later found to have evidence of vitamin A deficieney as shown 
the photome ter. Yet they showed no more significant differences in eve sme; 
before and after A than those who had normal photometer readings 

The results in nine patients, three of them children, in whom smears wet 
obtained before and after the administration of vitamin A were entirely sim 
to those obtained in the normal subjects (Table Ii). The average per cent 


cornified cells 1} combined smears trom hoth eCVes before vitamin A\ was @! 
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PERCENTAGE OF CORNIFIED CELLS IN NORMAL” INDIVIDUALS 

ADMINISTRATION OF VITAMIN A SUPPLEMENT.) 
Was 58.8 per cent, with a range of 18 to 90 per cent. The same variatio! 
tween the two eves and between suecessive smears were noted. Of the nine 
jeets four showed as many or more cornified cells in the combined smears 
vitamin A as before, and only two of these showed other evidenee of vital 
lack. The four patients with other evidence of vitamin A deficieney d 
show as great a difference, on the whole, as the remaining five. Single 
from 56 patients who received no added vitamin A exhibited no significa 


ference from the smears from normal persons. 
DISCUSSION 


The faet that large numbers of cornified epithelial cells may be f 
smears from the bulbar conjunctivae of normal subjects and that variat 
successive smears or between smears from each eye are as great as the 


following the administration of vitamin A in adequate dosage leads to 
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lusion that the presence of such cells, even in considerable numbers, cannot be 
ken as satisfactory evidence of a mild vitamin A deficiency in the adult. The 
sults of an examination of patients, some of whom presented other evidence 
mild A deficiency, support this conclusion, as does the fact that seven sup- 
edly normal subjects, who by other tests photometer gave evidence of mild 
ticieney and improved under treatment, had no more cornified cells than others 
oO failed to show this evidence of deficieney. The only factor likely to weaken 


s conelusion is that of time. Treatment was continued for only one month. 


is known that changes resulting from vitamin A deficiency in at least one 


er epithelial surface, the skin, may require a much longer time than this to 


appear (thus differing from hemeralopia or night blindness which may le 
lieved very quickly Therefore, it is possible that a longer period of treat- 
nt would have caused a greater and more consistent change in the character 


the cells in the smears. This appears unlikely. 
It is undoubtedly true that cornification and other changes in the cells of 


conjunctiva oecur in vitamin A deficiency. Pillat,’ in particular, has made 


exhaustive study of material obtained from the cornea and conjunctivae in 
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cases of vitamin A deficieney and has demonstrated characteristic changes in thi 
epithelium, Including the presence of various bacteria within the cells. Fur 
thermore, the ehanges have been observed lone before the development of kerato 
malacia or even of xerophthalmia. They are present in the stage whieh he and 
others have termed prexerosis. Llowever, changes of the grade of even prexerosis 
are indicative of rather severe deficiency according to present standards whiel 
based on such a method as the visual photometer, or in some cases the presence o 
a specific dermatosis, leas diagnose vitamin A deficienes hefore pPrexerosis 
appears. Ilence changes in the epithelium oecurring at the stage of prexerosis 
are unsuited for our purpose. Therefore, it is probable, that while the presence 
of cornification in large numbers of cells (nearly all) in smears from the ey 
on successive examinations may be taken as suggestive of vitamin A deficiency 
particularily if the condition is relieved by treatment with vitamin JA, it is als 
probable that other and more obvious evidence of the disease would be present 


and that the deficiency might have been detected much earlier by other means 
SUMMARY AND CONCLUSIONS 


Kxamination of smears from the bulbar conjunctivae of normal subjeets 


and 9 patients, before and after the administration of vitamin A in large doses 


revealed large numbers of cornified epithelial cells. Great variations were noted 


in suecessive smears and in the smears from each eye. No consistent diff 
ence was noted after administration of vitamin A. The presence of even larg: 
numbers of cornified cells in smears from the conjunetivae cannot alone be take 


as evidence of early vitamin A deficiency in adults. 
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TRICHINOSIS: DISTRIBUTION OF TRICHINELLA SPIRALIS 
IN PORK PRODUCTS SOLD IN PHTILADELPHITLA* 


ALBERT DickKMAN, Pu.D.. PHILADELPHIA, PA. 


Pee outbreaks of trichinosis involving numerous individuals in seat- 


tered communities, together with improved methods of examination of ma- 
erial for enevsted parasites and newer diagnostic tests. have stimulated 
nvestigators to give considerable attention to this disease in recent vears. Many 
ve emphasized is importance as a significant health problem in the United 
States; a disease often undiagnosed because of its frequent atypical mani- 
festations. 
The causative organism is a small roundworm, considered for many vears 
as primarily a parasite of rats. [It was believed in the past, and there are still 
any supporters of the view today, that hogs from whieh the parasites are 
venerally obtained by man became infested as a result of eating trichinous rats. 
Most human outbreaks which have heen thoroughly investigated have been 
traced to infested pork, although in one particular case at least, the outbreak was 
traced to infested bear meat Birds, herbivorous animals, and cold-blooded 
animals do not normally harbor enevsted parasites. 
The parasites enter man and other hosts as larvae eneysted in the striped 
‘le of meat foods. They are usually most abundant in the pillars of the 
diaphragm, the tongue, the abdominal and intercostal muscles, the psoas muscles 
and the museles of the back. Ingestion of unkilled larvae in poorly eooked 
eat results in their liberation ly the digestive action of the gastrie enzvmes. 
larvae mature in the intestine in two to five days, and during a_ period 
five to eight weeks a female which is viviparous may deposit 1,500 to 10,000 
rvos.- The adult male worms, and finally the females, are passed off from 
body. The embryos penetrate the wall of the intestine and pass primarily 
w striped musele in different parts of the body, although they have been 
nd in other tissues, including the brain.2' | They pass from the intestine by 
of the Iymphaties and are then transported by the blood. On rare occasions 
have been isolated from fresh samples of blood after laking with 3 per cent 
¢ acid.*: 4 
The embryos become enevsted in the museles and complete their larval 
lopment by the end of the third month.2 After some time the eyst under- 
ealeifieation and degeneration, and if the host survives up to this point 
symptoms generally disappear. In answer to a query. the editor of the 
nal of the American Medical Association’ states that it is unlikely that 


ptoms recur four vears after a typical infestation because of the rapid 
*From the Laboratory of Hygiene, University of Pennsylvania. 
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calcification of the cysts. Underhill,- on the contrary, refers to a case i 
which, after eleven vears, the trichinella capsules were not completely cal 
cified and contained larvae still capable of producing experimental trichinosis 

Clinieally, the svymptonis follow closely the progress oft the parasites in the 
hody. Gastrointestinal svmptoms appear in twenty-four to forty-eight hours 
after ingestion of the infested meat and persist from one to ten days. Coincidin: 
with invasion of the voluntary muscles, the patient generally experiences on t] 
seventh to tenth day either extreme muscle pain, edema of the face and eves, o 
both, and at times chills and a temperature ranging from normal to 104° F 

Absolute prool of the presence of the infestation depends upon the demor 
stration of parasites yy musele biopsy, usually from the deltoid or eastrocnemius 
There is often a le ucoEVtOSsIS of 15,000 to 30,000, and in t\ pical eases a relati 
eosinophilia as high as 80 per cent, and rarely less than 15 per cent? Spin! 
and Augustine’ reported an eosinophilia in one case as high as 89 per cent 
Kosinophiles have been demonstrated in the stools. Diagnosis may often } 
hampered because of a delayed appearance of eosinophiles in the stained smea 
Merritt and Rosenbaum,* reporting on eases of trichinosis involving the nervous 
system, state that in a serious ease under their observation eosinophiles wer 
absent in a stained smear examined more than two weeks after the onset 
symptoms, but appeared in the next daily examination and every day while t 
patient remained in the hospital. Ten weeks after appearance of the eosi 
ophilia (two months after discharge from the hospital) the blood of tl 
patient still showed an eosinophilia of 14 per cent. 

(Cases of severe trichinosis have at times been reported where there has be: 
an absence of eosinophilia, possibly due to an incomplete follow-up with a s 
ficient number of blood studies. Not uncommonly patients critically il are 
mitted to hospitals showing at the onset no eosinophilia, or at most 1 or 2 
eent. Although other laboratory tests have been devised as aids in the diagnosis 
of trichinosis, a relative eosinophilia, with a history of eating pork, is reasonal! 
evidence to support a suspicion of trichinosis. 

Complement fixation, precipitin, and skin tests have been devised and 
in the diagnosis of trichinosis. Bachman'! deseribed an intradermal react 
in infested laboratory animals and a precipitin test somewhat earlier. The ant 
used is prepared from dried trichinella larvae, and it has been employed 
a number of workers with variable suecess. Some are very enthusiastic ab 
its value and consider it within the range of reliability of most laborat 
determinations. MeCoy, Miller, and Friedlander’? found the intrader 


reaction positive in 90 per cent of eightv-eight known cases of trichinosis 


Spink and Augustine'® found 33 positive skin tests out of 34 tested. Dr 


Hawkes, and Warren'® got 24 positive reactions in 26 individuals ill with p 
able trichinosis, and conclude that the reaction is positive in individuals who 
or who have recently been ill with trichinosis, and that negative results ma 
obtained in latent eases. THleathman'® found the precipitin and skin tests of | 


value as compared with the older established laboratory determinations. 
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Spink points out in a more recent publication’ that diserepaney in results 
btained by different workers in the use of the intradermal test and precipitin 
reaction has been due to a lack of familiarity with the different types of skin 
responses produced, and to the error in comparison of human skin responses 
vith those of laboratory animals. With 25 additional cases, bringing the total 
nder his observation to 60, 59 gave positive skin reactions. The negative re 
action was obtained in a patient in a moribund condition definitely due to 
trichinosis. He eniphasizes that there are two distinet skin reactions obtained 
vith the trichinella antigen. There is an immediate reaction, usually not ob- 
tained until the second week of the infestation, which is characterized by the 
appearance within five minutes of a blanehed wheal, at times with radiating 
pseudopodia. There is a pronounced area ot ervthema surrounding the wheal. 
This reaction reaches its maximum in one hour, then gradually subsides. It is 

is reaction that may be found persisting for months and years after subsidence 
of the acute attack. 

The second reaction is delaved and is observed only early in the disease. It 
is characterized by an immediate erythematous flare whieh subsides quickly. 
Then in twelve to twenty-four hours, and reaching a maximum in eighteen to 
twenty-four hours, there appears at the site of the injection a reddened, slightls 
edematous and tender area from 1 to 3 em. in diameter. The reaction gradually 
subsides over a period of days, and is replaced later in the course of the disease, 
during the second week of the part le nt’s illness, by a reaction of the immediate 

pe, 
Spink found the precipitin test positive in all cases performed with serums 
3) patients ill with trichinosis. The precipitins usually did not appear until 

fourth week of the disease, but were demonstrated as early as the second 
ek. On the basis of four years’ experience he recommends that these tests 
used routinely in the diagnosis of doubtful cases of trichinosis. 

It is interesting that in cases of suspected trichinosis with a history of eatine 

rk, detailed investigation of other individuals present and eating the same meal 
S frequently disclosed positive laboratory evidence of trichinella invasion 
many or most of them, even though they may not have developed tvpical 
clinical symptoms. Merritt and Rosenbaum,* investigating one of their hospital 
tients, learned that she, together with three friends, had eaten pork patties 
a loeal restaurant. One of the three friends was ill for two days while the 
er two experienced no ill effects whatsoever. The one who was ill showed an 
inophilia of 40 per cent, and the other two, 8 and 9 per cent, respectively. 
ike, Hawkes, and Warren,'” investigating an epidemic in Maine, found that 
of 71 persons who had eaten infested pork, showed eosinophilia without other 
ns or history of trichinosis. Otto and Janney’ have recently published a 
interesting study of an outbreak of trichinosis in a Marvland family. Twelve 


sons were involved in this particular outbreak, and all gave the history of 


ng poorly cooked pork, shown by subsequent examination to be infested 


h living trichinella larvae. Three of the individuals were not even mildly 
The eonelusion is drawn that although differences in the degree of illness 


zht be due to differences in natural resistance, it is more probably due to 
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Ingestion of varying numbers of living larvae. This is readily understandable 


since some portions of a large piece of pork often are cooked less thorough | 
than the bulk of the meat, and the person eating the rarer portion is likely to a 


more of the living parasites. 

Other factors undoubtedly enter. The portion of the meat eaten unquestion 
ably influences the number of worms ingested, since the parasites display a pre 
dileetion for certain museles of the body, and particularly those parts near the 
tendinous insertions. In ground pork and in the so-called **country’” or tres 


sausage, as will be shown later, the muscle tissue may be so diluted with fi 
that it is readily conceivable that a number of individuals might eat from tl 


same sample of food with only very few ingesting musele fibers containing larva: 
It must also be remembered that in a sample of meat there might be larva 


varying degrees of degeneration and ealeifieation. Some of the parasites are 


doubtedly less resistant to the gastrie juices while others in all probability are ex 


pelled from the intestine before sexual development. The number of parasites 


the museles of the human host does not depend directly upon the number ingeste: 
with the food. Those taken in with the food do not themselves leave the dive 
live tract to penetrate the tissues of the body. Only the larvae produc 


sexually in the human host by mature females, may enter the cireulation an 


pass to various parts oft the body. 
Trichinosis has until the last few vears been considered a relatively unus 
disease in the United States, and for that reason alone has rarely been consider 


in differential diagnosis. Outbreaks have been recorded in the literature fr 


time to time, and the United States Public Health Reports list a number 


cases vearly Infestation with trichinellae, with or without clinical svmpto 


of trichinosis, must, however, be considered very prevalent in the United States 


as evidenced by the recent postmortem examinations of individuals who dis 


plaved during life no symptoms of trichinosis and whose conditions were 1 
diagnosed as trichinosis. 

MeNaught and <Anderson'® in’ San Francisco, 
diaphragms obtained at autopsy, found by the digestion method with artific 
All of the posit S 


examining BOO) hun 


vastrie juice, 24 per cent infested with trichinella spiralis. 


disclosed living larvae. An additional 25 diaphragms from newborn infants 


‘or none of these cases was there a elinical reeord of triehino 


were negative. S 
Differential leucoevte studies on stained blood smears were available in 
cent of the positive eases, with 4 per cent as the highest cosinophile count 


ys 


a case where 3,800 larvae were found in 50 grams of diaphragm, no eosinop! 
were found in the differential count, and the authors conelude that the nor 


eosinophile counts probably indicate long-standing or light infestations. 


though a large incidence is indicated by this work in San Francisco, there is 


correlation with statistics of the Department of Health of San Francisco, w! 


leads to the conelusion that most of the infestations result in no severe manift 


tions or go unrecognized. 
A number of other workers, by various modifications of similar teehnigq 


have recorded ineidences ranging from 3.5 to over 27 per cent. Hall 


(ollins'® studied material obtained from 3800 cases in hospitals in and aro 
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Washineton, D. CC. Their examinations were made by digestion and by the 
licroscopic examination of pressed specimens. — From their observations they 
conelude that findings of previous workers are undoubtedly too low. They found 
{1 or 13.67 per cent of their 800 examinations to be positive. In their series 
of positives none had a history of any previous diagnosis of trichinosis, al- 
though in one ease there were between 900 and 1,000 larvae per gram of 
diaphragm musele. According to their calculations there are probably several 
million people in the United States infested with trichinellae, with several 
indred thousand who have had elinical trichinosis never diagnosed as such, and 
possibly several thousand deaths annually from this cause. Although they 
ound living trichinellae) predominating in’ light infestations, and dead 
trichinellae predominating in heavy infestations, and suggest that the rapidity 
of calcification may be proportional to the intensity of infestation, it would seem 
necessary to bear in mind that an individual over a long period of time might 
be subjected to a number of different infestations, and that the older parasites 
from the older infestations are continually degenerating. What appears then to 
be a heavy infestation, with the majority of larvae calcified and dead, might be 
n reality a cumulative result of a number of infestations. From the prevalence 
of living parasites in pork produets as will be shown later, a number of different 
exposures by the same person seems very probable. 


It appears to some that an infestation might result in some sort of immunity 


to subsequent infestation of the tissues by the parasites.'* The establishment 


of some type of immunity in infested animals is indieated by investigations by 
the United States Bureau of Animal Industry. An extensive series of tests 
showed that filtered artificial gastric juice in which trichinous meat had been 
digested contained a principle that serves as a partial immunizing agent when 
swallowed by rabbits and other small mammals. A filtrate obtained from digested 
noninfested meat did not display these substances which hinder the development 
survival of the parasites. 
Believing that a knowledge of the degree to whieh pork products are in- 
fested with living trichinellae would be an interesting and valuable preliminary 
he study of the prevalence of the parasite in human hosts in Philadelphia, a 
lv of meat offered for sale over the counter in representative local stores was 
dertaken. Up to the present 150 samples of pork have been examined and 
study is to be continued. An attempt is being made to determine whether 
t from certain particular sources of supply is more frequently infested than 
| others, and which of the commonly sold pork products most often contain 
sites. The samples analyzed were of three kinds, pork chops, fresh **coun- 
’ sausage, and ‘‘Shomemade’’ Italian sausage, the latter being included be- 
e it is frequently eaten raw. 
Sixty-four samples of pork chops, 68 samples of fresh country sausage, and 
23 samples of fresh Italian sausage, of all price grades, were analyzed. The 
samples were obtained during four months of 1936-37 from stores in different 
parts of Philadelphia. The meat, with the exception of the Italian sausage, 
represented the products of 20 producers, both small local firms and large 


National meat packers. Fifty samples were made by two packers supplying 
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a great bulk of this meat product in Philadelphia. Twenty-three samples 


were of one local packer supplying a chain of grocery stores in the city. 
METHOD OF ANALYSIS 


The samples were analyzed by a modification of the digestion method em 
ploved by recent workers in the examination of human diaphragms. The 
digestion mixture consisted of 1 per cent pepsin (1 to 3,000 grade) solution in 
0.7 per cent hydrochloric acid. Fifty grams of a sample were digested in 400 
cc. of digestion mixture. 

The digestion apparatus consisted essentially of a constant temperature 
water-bath provided with mechanical stirrers. Qur apparatus was similar to thi 


malt mashing machines on the market and accommodated five pyrex beake1 


stirred by five glass stirrers at 90 revolutions per minute. The bath was mai 


tained at 37° C. 

The digestion mixture was made up as used. All apparatus was thorough! 
cleaned to prevent contamination of subsequent samples. 

Pork sausage, whieh is already thoroughly ground, was merely removed 
from the casing, and 50 grams were placed in the digestion mixture. Althoug 
some workers have found digestion in an incubator satisfactory for diaphrag 
samples, stirring for considerabl periods of time was necessary here, due to tl 
great amount of fat present in the fresh sausage samples. As digestion pro 
eressed, the fat separal dasa supernatant laver, and the amount present in Sol 
samples Was I ally astounding. l’our or five hours of digestion seemed adequ: l 
for most of the samples, although much longer periods seemed to have little eff 
on the living parasites present. When digestion was complete, the stirrers we 
removed and the beakers were allowed to stand in the water-bath for an add 
tional fifteen to thirty minutes. They were then removed and the layer of 
was carefully skimmed. off Incidentally, the beakers used were of the t: 
variety without lips, and the sediment was not agitated by this procedure. T 
contents was then thoroughly agitated with a spoon and poured through 
ordinary tea strainer of about 18 mesh to the inch, into a six-inch funnel provid 
with a pineheoek. The material in the funnel was slowly stirred from time 
time, permitting the particles adhering to the side of the funnel to settle. At 
an hour’s standing, small quantities of sediment were taken at a time ina P 
dish for examination under the low power of the microscope. If the samy 
proved negative, about 10 ¢.¢. of material were examined; if positive, sueces 
siye portions were examined until two portions were negative. Generall) 
of the parasites were found in the first few portions of sediment. In all cases 
of positives, parasites were found in the first portion. 

Pork chops were used which were large enough to provide DO erams 
lean meat. The fat was cut away from the meat, and the meat was then gro 
coarsely in a meat grinder. By this procedure, practically complete digest 
was made possible, and there was hardly any fat to be skimmed after i 
tion. Examination was as above. 

Fresh Italian sausage was also ground, since it contained large masses 


eartilage and other material. Apparently in the manufacture of much of 
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latter food, the ingredients are not ground but cut into cubes. Mueh ot 


material consisted of indigestible animal tissue and plant seasoning. 
FINDINGS 


Of the 68 samples of sausage, living trichinellae larvae were found in 6, 
or in 9.52 per cent. Of the 64 samples of pork chops, 1, or 1.56 per cent, were 
positive. No living parasites were found in any of the samples of Italian sausage. 
For the present, the findings in the analyses of the Italian sausage may be con 
sidered of no great significance, due to the small number analyzed, and due to the 
fact that it is not a commodity purchased by many of the residents of this city. 
Of the 7 positives, 2 were found in 17 samples of sausage from one large packer 
who, as we have been informed by a representative of the United States De- 
partment of Agriculture, handled Western hogs. This is the equivalent of 
11.8 per cent positive. Twenty-two pork chops from this packer were nega- 
tive. Three samples of sausage and three of chops produced by a small local 
concern gave 1, or 33 per cent, positive in each group. Of 17 sausage and 6 
pork chop samples produced by a packer in the environs of Philadelphia, 2 of 
the sausage samples, or 11.8 per cent, were positive. Of 7 sausage samples of 
another small loeal concern, 1, or 14.3 per cent, were positive. Thus all positives 


were found in meat from 4 out of 20 packers. The findings are tabulated below : 


HoPp SAMPLES 


EXAMINED 


POSITIVES 


> per eent ) 


A very noteworthy finding was the small number of parasites in most of the 


tive sausage samples. I-ive parasites were found in one sample, two were 


nd in each of three samples, and only one was found in each of two samples. 


VSIS ot the positive pork chop disclosed 1D living larvae This mas be 
ly explained by the fact that sausage besides heme diluted with considerable 
nd seasoning, is the produet usually of meat from a large number of in- 
lual hogs. Whereas a sample of lean meat from a badly infested hog 
show a large number of parasites, sausage made in one of the packing 
ishments from a portion of this meat would undoubtedly show a con 
bly smaller number. Not only does this practice explain the small number 
rasites in individual samples of sausage, but it also indicates the reason for 
gh incidence in sausage samples as compared to chop samples. 
in all cases the parasites were typical in morphology, slightly active, and 
izable without difficulty. The figures given above do not indicate the 
er of meat samples obtained from infested hogs, but only the number con- 
¢ living larvae capable of producing trichinosis in man. Degenerated and 
encapsulated larvae were destroved during the digestion process. [Hxamina- 


i the same samples of meat by other methods might show in addition to 
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parasites capable of enduring the digestion process, others in a dead or les 


resistant condition. The caleulated number of living larvae per pound of samp 
was 135 in the ease of the positive pork chop, and between 9 and 45 in 1] 


sausage samples. 
DISCUSSION OF FINDINGS 


The finding of living trichinella larvae in fresh samples of pork is ne 
astonishing to those familiar with the life history of the parasite. CGovernme: 
Departments have on numerous occasions emphasized in publications the nec 
sity of thoroughly cooking pork in order to insure the death of the parasites 
Placards have been offered to packers and dealers for display in stores caution 
ing the publie, but it can be safely stated that no reader of this paper has eve 
seen one displaved. The publie, to the contrary, has been led to believe t! 
the Government is always on the lookout for harmful meat, and that Governm 
inspection implies approval of the product in all respects. An average layma: 
is astonished and skeptieal when informed of the presence of parasites in pot 
and almost always expresses the belief that all meat is inspected by the Unit 
States Government, and that Inspection includes examination for the tricehine 
parasite. There is at present a large amount of meat sold in this country whi 
undergoes no Inspection, and none at the present time is examined for trichinellar 
Microscopic examination of about 8,000,000 hoes in the United States betwee 
the vears IS9S and 1906, when inspection for the parasite was compulsory in pork 
intended for export, showed between Land 2 per cent were positive."* 

Examination of 4,740 samples of pork from grain-fed hogs was made by 
Bureau of Animal Industry, by the digestion procedure, with about 1 per cent 
showing infestation with trichinellae. Two thousand three hundred and fort 
one samples of pork from garbage-fed hogs, on the other hand, showed a 5 
cent infestation.'” These figures coincide with those obtained in a similar 
vestigation and reported in 1935. Although there is no regular inspection 
control of all pork products in establishments operating under federal su 
Vision, pork products customarily eaten raw undergo special processing. T 
thousand two hundred and fifty-four official samples of pork products so 
essed were also examined in the above investigation, and the processing 
found adequate to destroy the vitality of the parasites. 

Trichinosis is a disease for which there is at present no cure, and all meas 
undertaken must of necessity be preventive. Since there is also at present 
routine examination in this country of pork products for trichinellae, educa 
of the public on the dangers of raw or inadequately cooked pork seems imp 
tive. In New York City, over a period of five vears, 166 cases of trichn 
were reported as such. Of these about 65 per cent occurred among Italians 


Germans, peoples accustomed to eat pork products raw. Of this group of 166, 
14 of 52 individuals who had eaten pork sausage had eaten it raw, and 15 of 50 


cases with a history of eating fresh pork admitted eating it raw.?! 
Adequate control of the feeding of hoes would seem from recent observ: 


to be another effective preventive measure. The imp rtancee of the rat 





DICKMAN:  TRICHIINOSIS 679 


eservoir of trichinellae parasites is being minimized by the observation of the 
el incidence of infection in garbage-fed hogs. As has been stated above, hogs 
d on garbage, which frequently contains raw meat scraps, have been shown to 
ve about five times as high a percentage of infestation as the others. Drake 
and his associates! found an outbreak due to the eating of pork from hogs fat- 
tened on garbage. Ott and Janney traced an outbreak in a large family to 
similar hogs.” 
The pork in a large city like Philadelphia comes from a great many sources, 
of it apparently is obtained from western corn-fed hogs. There are, on 
e other hand, packing plants whieh undoubtedly handle local hogs collected 
om various sources and reared under Vals ing conditions. There are neighbor 
ing farmers who handle among other farm products, ** home prepared ”’ pork 
products im them loeal stalls Not far trom Philadelphia all of the carbage 
from a large boys’ school is collected and fed to hoes in a neighboring piggery. 
Garbage is regularly collected in’ Philadelphia and transported to New Jersey 
for how food. Ashbrook and Wilson** state that of 610 eities, with populations 
of over 10,000, 35.3 per cent disposed of garbage by feeding to hogs durine 1916, 


and calculate that about 40,000,000 pounds of garbage-fed pork is sold each year. 


though producers are advised in a Government pamphlet that raw garbage is 
better hoe food than cooked earbawe, later publications are suggesting the cook 
ine of oarbae before fe eding to hoes. 
The ineidence of trichinellae in hogs must be considered as very significant 
view of the severity of the disease in man, and the food habits and ignorance 
e disease among so many of our population. The number of cases in man, 
as has been pointed out, cannot be judged by the number of cases that have 
been reported. In the past the disease has rarely been considered in diagnosis 
and almost as rarely identified. The sporadie cases and the milder forms often 
pass unrecognized. Spink and Augustine! observed 35 cases of sporadic trichi- 
nosis during a three-year period, and the preliminary diagnoses after a history 
had been taken and a complete physical examination done, with laboratory data 
ine mplete, were trichinosis in IL cases, with “‘upper respirators infection,’ 
oid, pelvic inflammatory disease, poliomyelitis, vastroenteritis, and tubereu 
lous meningitis predominating in the others. Among the early false diagnoses 


reported by Otto and Janney were typhoid fever, influenza, and mumps.” 


Pork as now sold is a definitely dangerous food unless thoroughly cooked. 


work samples analyzed contained few parasites, but undoubtedly sufficient 
oduce after reproduction in the intestine, the mild or subelinical tvpe 
nosis. The severe textbook type of the disease is undoubtedly due to 
¢ infestation with parasites. Chandler®* mentions the finding of over 
000 larvae per pound in sausage responsible for an outbreak of trichinosis 
rtland, Oregon. No sample in the present study approached this number, 
ere is, however, little doubt that very badly infested meat has been sold 
iladelphia in the past, and with the prevailing ignorance of the danger 
disease, will continue to be sold and eaten in a raw or poorly cooked 


CO} tion. 
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THE CORRELATION OF CLINICAL DIAGNOSIS AND POSTMORTEM 
FINDINGS IN TRICHINOSIS* 


Mark M. Scuapiro, A.B., BENJAMIN L. Crossy, B.S., AND 
MarGARET M. SickLer, A.B., WAsHinaton, D. C. 


T° THE average physician, triehinosis is a parasitic disease infrequently 
seen and rarely diagnosed. Since this publie enemy attacks man under the 


‘red flag’’ of fever, its onset and course are frequently mistaken for an attack 


by bacterial agents. Trichinosis has been recognized with increasing frequency as 


t has received increasing attention. The method of ascertaining the incidence of 
trichinosis in man which has given the most precise information to date is the 
study of necropsy and dissecting room material. Hall and Collins recently sum- 
marized the postmortem studies made in the United States... Two hundred 
twenty-two in a total of 1,778 cadavers examined, or 12.5 per cent, had trichinae. 
Hall and Collins further point out that by the use of two techniques in these 
examinations, the direct microscopic and the Baerman method, the incidence 
would probably have been close to 17.5 per cent. 

The svmptoms of trichinosis depend in large part on the number of parasites 
present and, in the absence of an epidemic, the highly variable symptomatology 
may suggest some other disease. When few adult worms develop, the small num- 
ber of embryos which reach the muscle may cause little, if any, reaction on the 
part of the host. On the other hand, with large numbers of parasites severe symp- 
toms and, in some cases, death may follow. 

In the initial stage the parasite invades the digestive tract of the host and 

resence is manifested by nausea and vomiting, usually with watery diarrhea, 

sometimes with constipation. Periodic abdominal pain may appear at the 
this stage. 

in the second stage, the period of invasion of muscles and other tissues, there 

onset of myositis evidenced by muscular tenderness, which is most marked 

muscles of the extremities.2, Commonly, the museles of mastieation, speech 
espiration are involved. Dyspnea is a prominent feature. Involvement of 
uscles of the neck leads to a spasticity and rigidity producing a positive 

e’s sign. Preorbital edema is probably the most commonly recognized 

ost constant of the various signs and symptoms of trichinosis. Its presence, 

‘ertain associated optic changes, has been considered by ophthalmologists 

nt evidence for a positive diagnosis of trichinosis. Passage of trichinae 
brain stem, with lodgement in the meninges, may simulate a meningitis, 
meningitis, or epilepsy, with convulsions as a prominent feature.’ Tran- 
scarlatiniform rashes are frequently observed. There are often symptoms 
Bey oe pepertonent of Medicine, The George Washington University School of Medicine, 
ceived for publication, Sept. 9, 1937. 
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suggesting lung involvement. The temperature varies with the severity of tl 
attack, but often reaches 105° F. or higher, and in character resembles that o 
typhoid fever. As the disease progresses the patient becomes cachectic an 
anemic. At this time there may be delirium, somnolence or insomnia, suggestit 
some acute septic condition. Furunculosis, pleurisy, and pneumonia are commo 
accompaniments. 

The third stage, or the period of encystment, corresponds to the period « 
convalescence and is very prolonged, at times extending well over a year. T!} 
most rapid calcification observed in experimental animals, which had been give 
viosterol to hasten the process, required six weeks. 

The diagnosis of trichinosis is made in various ways. Clinical symptoms 
may suggest trichinosis, or an incidentally discovered high eosinophilia may 
the first clue to the diagnosis. The elinieal picture is highly variable and may 
he confused with many other conditions. The eosinophilia is not diagnostic 
since it occurs in many other conditions and, in trichinosis itself, the eosinophilic 
cells may be absent in a few eases during certain stages of the period of invasion 
and may he markedly reduced or entirely absent in manyV Cases in which the con 
dition is complicated by bacterial disease. 

One method of confirming a diagnosis is examination of a section harpooned 
from a voluntary muscle, such as the deltoid, pectoralis major, the outer head of 
the gastrocnemius, or the lower portion of the biceps. This operation, previous) 
done without anesthesia but now done under local anesthesia, is unpleasant and 
most patients refuse to permit it. The present tendency is to do a biopsy by 
incision with removal of a bit of musele. Many times this procedure is not con 
clusive since the musele removed may show no trichinae, even though thi 
parasites are present elsewhere. The muscle tissue should be examined as a press 
preparation between glass slides and should not be sectioned. In the early stages 
of invasion, before encystment, the larvae are frequently missed by simple micro 
scopic examination unless the technician has been especially trained in their 
identification. 

The precipitin reaction is very useful in detecting active or recent 
cases, but as the reaction becomes negative in cases of somewhat less than on: 
and one-half vears’ duration, it is of no value in detecting old infestations 
is not a widely usable method or a bedside procedure as it requires specia 
laboratory facilities and technicians with immunologic training. 

Of the available diagnostic methods, the intracutaneous skin test of Bach- 
man is the easiest to perform, is fairly accurate when properly carried out, and 
vives a rapid method of diagnosis. It has the advantage of detecting old cases 
In this study this advantage enabled the authors to cheek their findings against 
all positive necropsy findings. The test was introduced by Bachman in 1!28,* 
and was further perfected by Augustine and Theiler in 1932.° As an ad/j\net 
to the diagnosis of epidemic cases, reports indicate that the test is dependabl 
in 90 per cent of eases.© This skin test becomes positive within one to two 
weeks of the time of invasion by the trichina larvae. The duration of skin 


sensitivity has never been determined, but it is supposed to last at least three to 


four years. 
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In the present paper the writers have undertaken what is, as far as could 
be determined by a review of the literature, the first study of the skin test in 
which its response has been correlated with necropsy findings. This study was 
planned to determine: 

(1) The correlation between the incidence of trichina infestation, as de- 
termined by a routine skin test of patients in Gallinger Municipal Hos- 
pital, Washington, D. C., and the incidence as determined by _ post- 
mortem examination of the diaphragms of the patients included in our series. 
As a corollary, we hoped to determine the efficiency of the Bachman intracutane- 
ous skin test as a routine procedure in sporadic cases of infestations of varying 
degrees by comparing the skin test reaction and the necropsy finding of trichinae 
hy microscopic and Baerman examination. 

(2) The extent of eosinophile reaction in cases other than epidemic in which 
trichina infestation is unrecognized in patients hospitalized for other causes, and 
the relationship of any eosinophilia found to the degree of infestation and to 
the wheal reaction in the skin. 

A reaction was considered positive when a blanched, elevated wheal, with a 
seemingly flat surface, appeared within ten to thirty minutes. Such wheals in- 
crease In area more or less rapidly for about fifteen minutes after appearance, 
by which time maximum dimensions are usually reached, and may measure from 
10 to 20 mm. in diameter. Usually the wheal is more or less regular in outline, 
but in a few instances it produces narrow pseudopodial outrunners. An erythema, 
surrounding the wheal, usually develops shortly after the formation of the wheal, 
and is often quite pronounced within five minutes after the injection. In our 
series of cases, an antigen of 1:10,000 dilution was used throughout. With this 
dilution, it was found advisable to read the reaction in fifteen minutes and again 
in thirty minutes. A wheal under 5 mm. was regarded as a negative reaction. 


Our studies extended over a period of five months and covered a series of 


400 patients. This series ineluded both males and females above 13 years of 


age, of mixed nationalities but of equivalent social status, practically all of 

m would be regarded as ‘‘ Americans.’*” As regards race the proportion was: 
colored, 264, of which 173 were males and 91 females; white, 136, of which 89 
were males and 47 were females. In this study our data were collected and in- 
terpreted before the postmortem findings at the National Institute of Health 
were consulted, to rule out any subjective influence on our interpretations. 

Table I gives a summary of the results obtained in this series, showing the 
incidence of trichinosis as indicated by the skin test and the incidence as ob- 
tained on necropsy examination. 

"he mean incidence, as indicated by the routine skin test of these unselected 
eases, was found to be 18.25 per cent. This value is very close to that determined 
for Gallinger Municipal Hospital in a study of the incidence of trichina present 
in diaphragms on necropsy, the incidence in over 200 eases being 19.1 per cent. 
This variation in indicated infestation is so slight as to be within the limit of 

‘ted variation. There is a theoretical possibility that positive cases not de- 

| by the skin test may be offset by positive cases not detected by postmortem 
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examinations. However, the critical test of the value of the skin reaction woul 
he its general agreement with the postmortem findings, and when the data ar 


analy zed there is found to be very close agreement. 


TABLE I 
THE CORRELATION BETWEEN SKIN TEST POSITIVES AND NECROPSY FINDINGS 


Findings in 27 Necropsies From 73 Positive Skin Tests and in 89 Necropsy Negatives 


DIAPHRAGM EXAMINATION 
SKIN TES rOTAI 
MICROSCOPIE BAERMAN MICRO. AND BAER.| MICRO. AND BAI 


ONLY POSITIVE|ONLY POSITIVI BOTHL POSITIVE BOTHL NEGATIN 


REACTIONS NECROPSIES 


Total (73) 27 12 5 7 0 
Positive 
Total (310 9 


Negative 
Skin Test Findinas in 400 Cases 


SKIN TEST RESULTS PER CENT 0 
ANTIGEN +4 CONTRO! SKIN TES 


CONTROI POSITIVE POSITIVI 


POSITIVE NEGATIVE 


1-100 yay 70 é 29 O00 
101-200 5 g° 15.00 
~O1-300 ‘ 74 LOO 


301-400 § 8S ¢ 15.00 


Totals 3 310 1] ; 18.25 


Necropsy Findinas in 116 Cases 


F PER CENT ¢ 
TOTAT NECROPSY RESULTS 
CASES NECROPSII 


NECROPSIES 
NEGATIVE POSITIVE POSITIVE 
1-100 Zi 1s PS O00 
101-200 3§ 27 § 5.60 


201-300 3¢ 29 25.60 
501-400 16 16.60 


Totals 90) 26 22.40 


In the entire series of 400 cases, the skin test failed to detect the prese 
of trichinae in only two instances; both cases, on diaphragm examination, |» 
found to be very lightly infested, long-standing eases. Of the 73 cases whic! 
showed a positive skin test, three were found to be negative on necropsy st 
Statistically, these values may be interpreted as indicating that for the diagnosis 
of positive cases the test is of value in 89 per cent of the cases, whereas as a 
negative test it is of value in 97.8 per cent of the cases. On the basis of eh: 
the test will always detect the presence of trichinae in not less than 76.9 per 
of cases. 

The three cases which responded positively to the skin test, but were fou 
he negative on neeropsy examination, may be explained as false positives, 
possibly to parasitism by related nematodes or perhaps to a nonspecific ty 
reaction. Also, it is still a question as to what influence such diseases as tul 
losis, asthma, hay fever, ete., diseases which give rise to their own hypers 
tivity, have on the response of the patient to the intradermal injection of tri 


extract. It has been shown immunologically that organisms of the same fi 


hut of different species, are capable of evoking identical responses when 
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duced into a susceptible individual. To us, it seems far fetehed that there should 
be a common protein fraction in the nematode and in bacterial agents when they 
are so far apart phylogenetically. As vet the exact cause of false positives, if 

is be the explanation in these three cases, is not understood and needs further 
study. Hlowever, we do not feel that the incidence in this series is enough to 
condemn the test. 

Another and more logical explanation of these three cases is that in some 
instances the infestation may be so light as to be missed entirely on microscopic 
examination. It is to be remembered at this point that the Baerman examination 
will only detect viable larvae, hence only rarely those which have been long 
encysted. Therefore, it will be logieal to suppose that, in very light cases, the 
examination of 1 gm. of muscle microscopically may not be sufficient to deteet 
the presence of trichina in such eases and that the Baerman examination may also 
be negative. Furthermore, eneystment may occur in muscles other than the 
diaphragm and thus escape detection on necropsy. 

The two false negatives are not so easily explained. Here one must consider 
individual peculiarities in the immunologic response to the presence of foreign 
protein in the body. It is known that the allergic response in very light infesta- 
tions is much less than in heavy infestations, and since both cases were of the 
former character, one vielding one calcified evst and the other vielding one ealei- 
fed evst and one active larva, we may assume that the antigen used was too 
dilute to deteet such light sensitivity. On the other hand, we may also assume 

with very light, long-standing cases, the individual tendeney may be to- 


“la complete loss of this sensitivity. 


TABLE II 
ATION OF DEGREE OF INFESTATION, EOSINOPHILIA, AND WHEAL REACTION IN POSITIVES 


SKIN TEST PRICHINA/GRAM MUSCLI 


AVERAGE EOSINOPHILIA 
EACTIONS MICROSCOPK BAERMAN 


Strong 5.f O.S7 12.1 per cent 
(1) mm.-ovet 

Weak 2.6 0.03 5.1 per cent 
mm.-10 mm. 


In man most diseases which produce hypersensitivity are also found to pro- 
an eosinophilia. As a separate project, we attempted to correlate the degree 
sinophilia with the extent of the wheal reaction in the skin and with the 
e of infestation. Our results are given in Table II. 
It is readily seen that the mean values obtained in this series are much 
‘than the value of 17 to 35 per cent usually stated to be found in ehronie 
The explanation for this marked variation is not as difficult as would 
at first glance. Many of the patients studied were individuals hospitalized 
me acute infectious disease. Spink, in 1934,* showed that animals infested 


trichina larvae would react with high eosinophilia, but that when a 


dary infection was superimposed, the eosinophilie cells present in the cireu- 
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lating blood dropped and, in many eases, completely disappeared. Willet and 
Pfau carefully followed the blood changes in 14 eases of acute trichinosis and 
observed that in those cases where superinfection occurred the eosinophiles 
disappeared from the blood.* 

The characteristi¢ hemogram in trichinosis has been traced to the tox 
reaction occurring at the site of muscular invasion and has been aseribed to 
protein metabolism.’ When the trichina-infested individual acquires a secondary 
infection, he has more need for another type of leucocyte, but as soon as the 
acute infection has subsided the eosinophiles again appear in the circulating 
hlood. Unfortunately, facilities did not permit daily differential counts on each 
patient. Therefore, we may consider that the eosinophilia represented to 
certain extent the response of the patient to the superimposed acute infection 
and not to the trichina per se. 

The relationship of the wheal reaction in the skin to the extent of eosinophilia 
and to the diaphragm findings was quite consistent throughout the entire series 
lor proper evaluation and for comparison with the extent of eosinophilia and 
the degree of infestation, it was necessary to classify the skin reactions as eithet 
strong or weak. The former constituted those reactions of 10 mm. and above in 
diameter, the latter those reactions of 5 to 10 mm. in diameter. On this basis 
(Table IL), it was observed that strong skin reactions were presumptive of 
heavy infestations, but that in a few eases of high infestation there was poor 
skin sensitivity so that the wheal reaction was slight. Also, certain cases of 


light infestation had high skin sensitivity and gave marked wheal reactions. 


SUMMARY 


In a study, apparently the first of its kind, on the diagnostie value of the 
Bachman intracutaneous skin test for trichinosis as checked against the post- 
mortem examination of 30 per cent of the patients skin tested, the results show 
a close correlation between skin test findings and postmortem findings. The 
skin test may be somewhat more valuable as a negative diagnostic measure than 
as a purely positive measure. 

A study of the correlation between the extent of the skin test reaction and 
the degree of eosinophilia in the patient indicated a higher degree of eosinophilia 
in those cases in which strong skin reaction (over 10 mm. in diameter) was pro- 
duced. 

The evidence indicates that the skin test has a definite value in the diagnosis 
of trichinosis and that it is to be recommended in eases in which the possibility of 


trichinosis is considered. 


The authors wish to express their thanks to Dr, E. A. Bocock, Dr. C. B. Conklin, the 
taff of Gallinger Municipal Hospital for permission to carry out these studies, for the e ol 
the hospital files, and for their courteous cooperation; to Dr. M. C. Hall and his associates ! 
the National Institute of Health for their cooperation in supplying the antigen and control re 
quired for this survey and for the data obtained in examinations, at the Institute, the 
diaphragms of those patients in our series who went to necropsy; and to Messrs, G. E. Push, 
P. E. Sirgany, and B. J. Dutto, of The George Washington University School of M ine, 


for assistance in summarizing data, preparing slides, ete. 
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THE IMPORTANCE OF CONCENTRATION PREPARATIONS OF 
LEUCOCYTES IN THE STUDY OF THE LEUCOPENIAS* 


Russet L. HapeEN, M.D., CLEVELAND, OHIO 


IIE leueoevtes have no important function in the circulating blood. They 
c ie present in the blood stream only en route from point of origin to point 
of loealization and activity in the tissues. The cells are counted and studied in 
a stained film to detect abnormal cell formation or to reveal the need of the tis- 
sues for leucoeytes and the capacity of the blood-forming organs to respond. If 
the granuloeytes overflow normally from the bone marrow, the blood study 
reveals the condition of the marrow. If, on the other hand, the cells do not 
freely reach the blood stream, a granulopenia develops, and it becomes most 
difficult to visualize the state of the marrow from the usual blood examination. 

vranulopenia may be due to a toxie myelosis in whieh the normal maturation 
and delivery of granulocytes is interfered with, a hyperplasia of the leuco- 


e tissues characteristic of leucemia, or a simple depression of marrow 


poiet 
activity. 

A granulopenia is especially apt to occur in acute leucemia when the hyper- 
plasia of marrow is very marked and may be a mechanical barrier to normal 
cell delivery into the blood stream. In conditions such as pernicious anemia, 
the eranuloeytes are enmeshed in the hyperplastic red cell forming tissue and a 
granulopenia results. A granulopenia may also be due to a depression of mar- 
tow activity, as in Banti’s disease, without any qualitative changes in the 
ore 


nuloeytes. 
\ biopsy of the bone marrow may be employed to show the condition of the 
Marrow and aid in making a differential diagnosis. The diagnosis of a leuco- 


penic leueemia or a toxie myelosis and the differentiation of these from the 


denien leucopenic states depends on having a sufficient number of cells for study. 


— 


From the Cleveland Clinic. 
teceived for publication, Sept. 1, 1937. 
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Even a large film does not furnish enough cells to refleet the state of the man 
row. <A sufficient number can be obtained very simply, however, in’ ever 
instance, 

In 1931 Reich! suggested the use of concentrated specimens of leucoeytes i 
studying the leucopenias. Since this procedure was brought to my attention, wi 
have used it routinely in all leueopenias and found it of the greatest assistance 
in making a correct diagnosis. We have seldom found it necessary to do a bon 
marrow biopsy to make a diagnosis in such cases. Instead of the few cells avail 
able for study in the usual blood film, thousands can be observed in the cor 
centrated specimens. 

The preparations are simply made, especially if hematocrit determinatioi 
are routinely employed, as is done in our hematology laboratory. Kive cub 
centimeters of blood are mixed with 1 ¢.c. of an isotonic anticoagulant (1.4 px 
cent sodium oxalate) in a Sanford-Magath hematocrit tube. The tube is: set 
aside for ten to fifteen minutes until the red cells settle out by gravity. TI 
sedimentation rate in eases in which this procedure is indicated is usually a 
celerated so the settling of red cells is rapid. The tube is then spun in a cent: 
fuge at high speed for a few minutes to sediment the white cells and platelets 
remaining in suspension in the plasma. 

With a eapillary pipette, specimens from the layer of white cells (**bufi 
coat’’) are removed, film preparations are made in the usual way on slides o1 
cover-slips, stained, and mounted. During the short period required for thy 
preparation of the films, no significant change takes place in the leucoeytes, so 
they reflect accurately the state of the marrow. 


In a granulopenia due to the effect of amidopyrine on the marrow, striking 


qualitative changes are detected in the granulocytes, which explain why thi 


are of little value in combatting infection. In the leuecopenie leucemias, suffi 
cient cells are always found to reveal the leucemie process in the marrow. hh 
other types of leucopenia, the absence of leucemia or toxic myelosis ean bi 
proved. Preparations such as these are also exeellent for study of the platelets 
A sufficient number of platelets are present in the films to reveal any variatiol 


in size or significant qualitative changes. 
CONCLUSIONS 


Coneentration preparations of the white cells should be made in all cases 
leucopenia. Such films usually reveal the changes in the marrow responsibl 


the leucopenia and obviate the necessity for a bone marrow biopsy. 
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THE RELATIONSHIP BETWEEN THE CHLORIDES AND THE 
NITROGENOUS WASTE PRODUCTS IN THE BLOOD* 


Myer Terrenpaum, M.D., ANN Arbor, MICH. 


HERE has recently appeared a reiteration of the thesis that there is a 
janes relationship between the blood urea and the blood plasma chlo- 
rides. Hartmann and Darrow stated their belief in 1928 that loss of plasma 
electrolyte by faulty urinary secretion is osmotically compensated for by re- 
tention of urea. To determine whether there is sueh a reciprocal relationship, 


t he studies deseribed helow were carried out. 
METHOD 


A normal subject, a patient with chronie hemorrhagic nephritis, and a 
patient with Addison’s disease were studied under varying conditions in an 
effort to determine what relationship exists between the plasma chlorides and the 
nitrogenous waste products in the blood. 

The normal subject, a male, aged twenty-six vears, was fed a weighed diet 

ch was the same each day, and 2,600 ¢.c. of tap water were taken daily ex- 

as otherwise indicated. After a three day preliminary period, to allow 
adjustment to this regime, observations were made for three days to serve as a 
control (Period 1). During the next ninety-nine hours (Period 2) no liquid 


was ingested except that inherent in the food (417 gm. daily). Following this 


for five days (Period 3) the subject was allowed to drink water freely. Period 


4 was the second control period. During Period 5 the subject ingested 15 em. 

of urea dissolved in approximately 100 ¢.¢. of the allotted water during the 

first twenty-four hours, and 45 gm. of urea in a corresponding volume of water 

¢ the succeeding twenty-four hours After Period 6, the third control 

|, there ensued two days during which 6,000 ¢.¢. of fluid were taken daily 
lition to the diet (Period 7). 

iter the same subject was studied in a similar manner, exeept that the 

| of dehydration was omitted and the urea feeding consisted of the ingestion 

ee 20 em. doses during one day. Still later he was again studied under 

me conditions, except that the period of dehydration extended for eighty- 

ours. 

lood specimens of this normal subject were obtained under fasting condi- 

very morning, except as otherwise indicated, and were analyzed for urea 

mi the Department of Internal Medicine, University of Michigan Medical School, 


7 


eived for publication, August 1937. 
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nitrogen and chlorides.* Twenty-four hour urine specimens were collected 
(beginning at 8:00 a.m.) and were analyzed for urea and chlorides. | 

In the study of the patient with chronic hemorrhagic nephritis? thuids were 
forced to an average of 3,900 ©.¢. daily, and he was fed an approximatel) 
neutral ash diet, vielding about 50 em. of protein and about 2 gm. of sodiun 
chloride daily, except at one period, during which, for six days, 7.5 gm, of sodiun 
chloride were added to the diet daily. Determinations of plasma chloride and 
nonprotein nitrogen values of fasting blood specimens were made at frequent 
intervals during his hospitalization. 

Our study of the patient with Addison’s disease consisted of frequent, simul 
taneous chloride and nonprotein nitrogen determinations of the blood durin: 
the administration of varving amounts of an extract of adrenal cortex and 
of sodium chloride 

TABLE II 


SECOND Stupy OF NORMAL SUBJECT 


I 
CHLORIDE 


10 


1 
( 
BLOOD VPI 

URINI 


Period S: control 


Period 9: urea ingestion 
20 om. urea, 9:00 ALM.; 


11:00 a.mM., 1:00 A.M. 


Period 10: control 


Period 11: **hydration’’ 


Diets P-80, F-150, CHO-300, Chior 
Calories 2S6] 
H.O in diet—1227 om. 
added 1790 @.e. 


added in Period 11—5190 ec.e. 


RESULTS 


Results of these studies appear in Tables I, IT, III, IV, and V. 
The study of the normal subject demonstrated that dehydration to the 
tent of approximately 6.4 per cent of the body weight (Table I, Period 2 


*Urea nitrogen was determined by the Van Slyke and Plazin method, and the chl 
by the open Carius method as applied by Eisenman. (Peters, John P., and Van Slyke, D 
> Quantitative Clinical Chemistry, Williams and Wilkins Co., Baltimore, 1932, V« 
Methods, pp. 558, 837.) 

+Urea was determined by the Van Slyke and Cullen urease with aeration and tit! 
method, and the chlorides by the modified Volhard-Harvey titration method (Idem, pp. 547, 

tA male, aged seventeen years, was seen for the first time at the University Hospi 
August, 1930, with hematuria and edema following scarlet fever. He was seen on a n 
of occasions afterwards, and our study of him began in April, 1936. In July, 1936, he 
readmitted in uremia and died during his stay in the hospital. 
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accompanied by a sharp inerease in the econeentration of blood urea. The con- 
centration of the plasma chlorides was also increased but to a lesser extent. The 
subsequent dehydration study (Table Ill, Period 17) demonstrated that dehydra- 
tion to the extent of approximately 4 per cent of the body weight was also 
accompanied by an inerease in the concentration of the blood urea but to a lesser 
degree. The concentration of the plasma chlorides appeared not to be greatly 
altered. Upon rehydration, these blood values returned to normal. During the 
3% periods of urea ingestion (Periods 5, 9, and 13) the blood urea nitrogen 
concentration rose to 26.9 mg., 37.0 mg., and 34.4 mg. per cent, respectively, but 
the plasma chlorides did not fall. 

When huge amounts of fluid were ingested (Periods 7, 11, and 15), there 
was a slight diminution in concentration of blood urea, but there was no con- 
sistent change in the concentration of the blood chlorides. 

These observations on a normal subject demonstrate that the rise in con- 
centration of blood urea accompanying dehydration is not accompanied by a 
fall in concentration of the blood chlorides. It might appear that at the peak 

dehydration (Table I) the inerease in concentration of the plasma chlorides 
from 574 mg. to 664 me. per cent) is only an apparent one and is not absolute, 
and that in actuality, because of the diminution in the volume of extracellular 
fluid, this value is representative of less total extracellular chloride than was 


resent during the normal control period. However, it has been demonstrated 


that most of the water lost during the more marked stages of dehydration (above 


1.5 per cent of the body weight) is drawn from the cells. Such a degree of 
“dehydration is accompanied by a loss of body potassium, sodium and chlorides. 
The results indicate that the blood serum is first to respond to water depriva- 
on. However, the continued depletion of body potassium evidently means that 
ere is an accompanying loss of cellular water.’’* Furthermore, restoration 
the original water content of the body is accompanied by a loss of sodium 
nd a retention of potassium, indicating that most of the retained water was 
ng restored to the cells. 

Hematocrit readings, hemoglobin determinations, red blood cell counts, and 
un protein determinations in our present studies showed no. significant 
riation, and further suggest that during the degrees of dehydration studied 
re is no great change in volume of extracellular fluid. Henee the observed 
rease in the concentration of blood chlorides is an absolute one. 

These observations on a normal subject also show that a sharp elevation 
concentration of blood urea which resulted from the ingestion of urea is not 
pensated for by diminution in concentration of plasma chlorides. 

At the beginning of the study of the nephritie patient (Table IV) there 
sa low plasma chloride level; this could have resulted from loss of chlorides 
vomiting, associated with low chloride intake, or it might have represented 
ompensatory reaction for the elevated nonprotein nitrogen. During the first 
days the concentration of the nonprotein nitrogen of the blood fell from 
mg. to an average level of 100 mg. per 100 ¢.c. and remained at this level. 
S significant to note that after the nonprotein nitrogen concentration had 
hed a relatively stable level, raising the plasma chloride level by feeding 
um chloride did not cause a further fall in the nonprotein nitrogen level. 
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kor some days prior to the patient’s last readmission, there had been 


persistent vomiting, and this continued while the patient was under observation, 


The plasma chloride concentration was 410 mg. per 100 ¢.c. of blood; this low 


level can easily be interpreted as due to the emeses. 
In the patient with Addison's disease (Table V), as is commonly the case, 
there was a low plasma chloride level. Were there a reciprocal relationship 


between the chlorides and the nonprotein nitrogen of the blood, one should expeet 


TABLE IV 


Srupy OF NEPHRITIC PATIEN1 


BLOOD BLOOD PLASMA 
NONPROTEIN CHLORIDES 
NITROGEN AS Nacl 

MG./100 C.c. Mua./100 c.c. 


AVERAGE DAITI 
FLUID INTAK 


140.0 

109.5 

L060 

105.5 

93.0 

O50 

100.0 

1D days 

. NaCl added to diet 
. NaCl added to diet 
. NaCl added to diet 
NaCl added to diet 
NaCl added to diet 
Na] ndded to «let 


5 davs) 


6 davs 


Rendmission 


TABLE \ 
OF PATIENT With ADDISON’S DISEASI 


WHOLE BLOOD 
CHLORIDI 
AS Nacl 

MG./100 ©C.c. 

153 54.3 
157 37.9 
$15 
$24 
159 
130 
130 
100 
$21 
S86 
$24 
S86 
430 
$12 


7 
oid 


BLOOD NONPROTEIN 
NITROGEN 


MG./100 c.c. 


182 
199 
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he latter to be correspondingly elevated in this patient. The data demonstrate 
that no such relationship exists. For example, the lowest blood chloride value 
was 379 mg. per cent, and at the same time the blood nonprotein nitrogen value 
was 39.8 mg. per cent. The highest blood chloride value, 499 me. per cent, was 
accompanied by a nonprotein nitrogen value of 31.5 mg. per 100 ¢.c¢. of blood. 
The lowest nonprotein nitrogen value was 27.8 mg. per cent, and the simultaneous 
blood chloride determination was 400 mg. per cent. The highest nonprotein 
nitrogen value was 59.4 mg. per 100 ¢.e. of blood and the simultaneous blood 
chloride value 430 mg. per 100 e@.e. 
INTERPRETATION OF 


PREVIOUSLY PUBLISHED DATA 





The observations of Hartmann and Darrow? have been interpreted as evi- 
dence that urea is retained not primarily because of the inability of the kidney 
to exerete it, but in order to compensate for the lowered osmotic pressure re- 
sulting from loss of eleetrolytes. The elinieal data presented by these authors 
indieate that elevation of nitrogenous waste products in the blood is not due to 
low plasma chlorides, but is associated with either dehydration or very low 
urinary volume (‘‘urinary suppression ’’ 

To illustrate, in one case (No. 20) the patient had vomited repeatedly and 
urinary output had become very small. Blood chloride concentration was 480 
mg. and nonprotein nitrogen concentration 92 me. per 100 ¢.«. The urinary out 
put was but 18, 49, 92, 158, and 215 ¢.¢. on suecessive days, even though the 
patient was receiving Ringer’s solution intraperitoneally, glucose intravenously, 
and fluids by mouth. Following this, it is stated, the urine volume continued to 
increase ; with this increase there was a fall in nonprotein nitrogen to 40 mg. per 
cent. Blood chlorides rose to normal. 

It is well known that severe dehydration causes marked clevation of non- 
protein nitrogen and that it is merely necessary to establish an adequate urinary 
volume in order to bring the nonprotein nitrogen back to normal.* The data 
presented here (Table 1) are a further example of this. No further explanation 
for blood nonprotein nitrogen values in these cases need be sought for. It has 
been repeatedly shown that emesis will cause loss of chlorides from the blood. 
This is sufficient explanation for the facts in these eases. 

Low chloride and high nonprotein nitrogen levels ean both be attributed 
0 the vomiting; for these individuals, because of the nausea, do not take 
fluids by mouth of their own accord and hence frequently enter the hospital in a 


Serious state of dehydration. 


in some of the cases presented by Hartmann and Darrow in addition to the 


vomiting there was fever, which caused a further loss of fluid from the body. 
The graphie portrayal* of the data in one of the eases presented (No. 24) is 
extremely interesting inasmuch as the rise in blood urea concentration coincides 


almost exactly with the period marked ‘‘dehydration,’’ and the concentration 


hlood ehlorides also rose in this period, 





Hartmann and Darrow,? p. 149, Chart 2. 
























MEDICINE 





OS tHE JOURNAL OF LABORATORY AND CLINICAL 








The data ineluded in Hartmann and Darrow’s study frequently show plasm 
chloride and blood nonprotein nitrogen values such as the following (Case Ni 
spr 

Ze) 

NONPROTEIN 

NITROGEN 
O04 3.0 
25 191 15.8 
6.0 


CILORIDES 





10/13/25 624 
O14 






Certainly there is no compensatory movement indicated by these two substanes 


convinee us that a reciprocal relationship exists between plasma chlorides an 


nonprotein nitrogen. It 
concentration decreased lrom 14 to 26 mg. per LOO ee, of blood during sodiu 


chloride administration. But during this period the patient’s intake was **‘ ke] 


s stated that (in Case 1) the plasma urea nitroge 


In the more recent work on this problem! the data presented again do not 














rigidly at 4,500 ¢.¢. per day.”’ During the first nineteen days the urinary output 


was ‘‘only slightly above 2.0 ¢.c¢. per minute,’” and the concentration of wre 


nitrogen fell to 32.8 me. per 100 ¢.¢. of blood. This daily urinary volume \ 


slightly more than 2,880 ¢.¢. (which soon increased to 3,600 ©¢.¢.) was adequat 


to permit excretion not only of the daily waste solids but also of that which had 


accumulated in the blood prior to readmission. With a maximal renal cor 


centrating ability such as this patient possessed, 1.010, this volume of w 
enabled the kidneys to excrete 90 em. of solids daily,’ which was consideral 


more than that resulting from the usual daily rate of urea formation. With 1 


data in mind, the fall in urea concentration in the blood ean be explained entire! 


on the provision of an adequate urinary volume. 


Later during their study when ‘‘salt intake was slightly increased whil 


other thines were ke pt constant se except the protein intake, which was doubled 


the plasma chlorides did not change significantly; however, the concentrat 

of urea nitrogen in the blood rose from 32.8 mg. to 54.5 mg. per cent. 
Furthermore, during the four-day period of rigid salt restriction du 

which the concentration of plasma chlorides fell from 100 to 76 milliequivale: 


per liter, there was no appreciable alteration in concentration of blood 


nitrogen (38.3 mg. to 41.5 mg. per 100 ¢.c.), whereas, were there a compers 


tory mechanism to retain urea in order to maintain osmotie pressure, 


should have resulted a large increase in blood urea. These data demonst 


further the lack of any necessary compensatory relationship between plasn 


chlorides and blood urea. 


S 


In Case 2, because there is no appreciable change whatever in the co! 


centration of the plasma chlorides, the feeding and the restriction of so 
chloride cannot have been responsible for the slight changes in blood wu 


an effort to maintain the osmotie pressure of the blood. 


In Case 3, during the period of salt restriction, it is true that urea nitrogel 


concentration in the blood rose from 21.7 mg. to 27.7 mg. per cent; and d 


the period of salt feeding, this value fell to 24.3 mg. per cent. But since plasm 
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chloride concentration was constant throughout, the movement of blood urea 


could not be COMMpPCHsatory for shifts in the level of the chlorides in the blood. 
DISCUSSION 


In dealing with this problem, one must consider the state of hydration of 
the body and the urinary volume in patients with severe impairment of renal 
inction. The facility with which urea is exereted by the kidney is directly 
related to an adequate supply of water. With a maximal concentrating ability 


1.030, the kidney is able to exerete 50 em. of waste solids in as little as 600 


of urine, but the kidney whose maximal concentrating ability is but 1.010 


requires a urinary volume of 2,000 ¢.¢. for the exeretion of 50 @m. of solid. 


In patients with such a severe degree of impairment of renal function, only a 


large urinary volume will allow for the excretion of a sufficient amount of urea, 

so that its concentration in the blood will decrease. With a fall in the concentra- 

tion of the nitrogenous waste products in the blood, the nausea and then the 
omiting will ordinarily cease. This does away with the extrarenal loss of 

sodium ehloride and also permits the paticnt to partake of the usual amounts 

of sodium ehloride as part of the diet. It is then noted that the plasma chlorides 
se toward the normal. 


In our study of a normal subject, a patient with chronie hemorrhagic 
phritis, and a patient with Addison’s disease, there was no evidence of a 
‘iprocal relationship between the nitrogenous waste products and the chlorides 

in the blood. Furthermore, considering the other data cited, we fail to see the 
necessity for a compensatory mechanism to explain the changes in concentration 
of plasma chlorides and nitrogenous waste products in the blood. There is a 
far simpler explanation for the association of high levels of nitrogenous waste 


woduets with low levels of plasma chlorides in the blood. The vomiting depletes 


© plasma chlorides, and the dehydration concentrates the nitrogenous waste 


products. 


CONCLUSION 


It is not necessary to seek ¢ compensatory mechanism to explain the fre- 
nt association of hypochloremia and azotemia in chronic nephritis. The 
ntitative alteration of the blood chemistry is brought about by two conditions 


mon to the disease, namely vomiting and inadequate urinary volume. 


Sincere appreciation and gratitude is expressed to Dr. L. H. Newburgh and Dr. R. H. 
er for invaluable guidance and assistance. 
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A METHOD OF STUDYING SOME OF TIE PIYSIOLOGICO ACTIONS ©] 
BENZEDRINE SULEFATE* 


Report or TEN CASES 
MUGENE Daviporr, M.D... AND Epwarp C. REIFENSTELN, JR., M.D... Syracuse, N. 


N A previous communication we have reported the response of normal persons 

and depressed patients to the stimulating action of benzedrine sulfate.’ Fro 
the inception of our work with this drug we have been impressed by the physi 
logie action which we characterized as *‘ variable, uncertain, unpredictable, ar 
at times paradoxical. ”’ Therefore, intensive studies are heine conducted 
accumulate data on the physiologic phenomena. The purpose of this pape 
to present the procedure hy which sueh observations are hbeine made, and to ma 
a preliminary report of the protocols of ten typical cases of the series being 
studied at the Svracuse Psychopathic Hospital. A correlation of the data or 


larger group of cases will be undertaken in a future publication, 
METHOD OF INVESTIGATION 


After several davs of careful physical observation, each patient rece) 
daily for ten days to two weeks 10 to 30 mg. of benzedrine sulfate orally, except 
in instances where untoward effeets necessitate withdrawal of the drug. 1 
usual program including nursing care and occupational therapy is in no w 


modified, except that the fluid intake is limited to approximately 2,000 ¢.c. | 


twenty-four hours: no other form of internal medication is administered : ane 


psychotherapy by the physician is reduced to a minimum. Each day during 
period of administration observations are made prior to the ingestion ot 
medication, hourly thereafter for at least five hours, and at additional inte? 
during the remainder of the twenty-four hours. Data are obtained on the ho 
variations of the systolic and diastolic blood pressure, the pulse, the respirat 
the temperature, and the vasomotor reactions; on the daily variation in 
total urinary output, and the number of stools, and on the alterations in 
hod, weight, the basal metabolic rate, the knee jerks, and the cellular elem: 
ot the blood after several days of administration, and at the end of the e1 
period of study. Investigation of the mental status is conducted as dese! 
in the previous communication.’ This program was devised, because as previ 
reported, the reactions became apparent from one to three hours after the ad 
istration of the drug, and persisted from three to eight or nine hours; an 
cause the data thus obtained might be more easily applied clinically. 

*From the Syracuse Psychopathic Hospital and the Department of Psychiatry 
Syracuse University College of Medicine, Dr. Harry A. Steckel, Director. 

Received for publication, August 11, 1937. 
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DAVIDOFF-REIFENSTEIN : BENZEDRINE SULFATE 


The following protocols make the method of procedure obvious : 


‘PUT 


RE 


OBSERVATION 


INTERVAI ADDITIONAL OBSERVATIONS 


DAILY 
WEIGHT IN 


URINARY OUT 


BLOOD PRESSI 
roTAl 
MOVEMENTS 


BODY 


1 POI NDS 


{/terations mn Vental Status: 
Increased motor activity: 
slight elevation in mood; ir- 
ritability. 


; of med 
ation 20 mg. . Skin and Mucous Membranes 
) and Vasomotor System: Im 

pending syncope, blurring 

vision, abdominal cramps, eit 

cumoral pallor, perspiration, 

dryness of mouth, headache, 

flushing of face, nausea, 


chills, 


Temperature: Daily fall of J 
to 2 degrees 12 hours after 


V/37 7 75 QO) 
nd dav of Sin i ° 
administration. 


edieation 


ne 0 93 Basal Vetaboli« Rate (Du- 
Bois): 4/18/57 minus 7 per 
: eent; 4/23/37 minus 4 per 
a /er e eent. 
rth dav of 
edication ‘ Qs Knee Jerks: Increase from 
me ” ‘ : plus 2 to plus 4. 


Cellular Elements in the Blood: 

4/18/37 4/23/37 

— > : = Heb. 85% 90% 
zi us R.B.C.t 4 S90 5,050 
W.B.C. 9 S50 7,100 

Poly. TOY DOG 

_ Lymph. 25% 13% 

7 LL. Mono. ‘ 3% 

1 dav after »M. Eos. 1Y 3% 

lication 26/7 Bas. 0 1% 


dav after 


hention 


7 25/7 146. | Respirations: Variation from 
¥ 2: 
" » » 
th day after IS to 24. 
lication 
*Fluid intake increased 300 ec.c. because of excessive thirst. 
Last three figures omitted. 


RESUME OF PHYSIOLOGIC DATA 


1. Blood Pressure. —Unpredictable inerease or decrease in both the systolic 

the diastolic levels oecurrine together or independently. Attention is di- 

d to the diastolie variations, as in Cases 3, 4, 6, and 9. Increased levels are 
frequent. 

2. Pulse-—Inerease or decrease in rate, not necessarily concomitant with 

| pressure variations, as in Cases 2 and 3; arrhythmias occasionally observed, 


as in Case 7. 





rHE Jol 


RE 


OBSERVATION 
INTERVAI 


BLOOD PRI 


6/100 

30/90 

Day prior to medi 30/90 
eation 

9/25/37 26/90 

Fir 

eation 20 mg 


s 


t dav of medi o sdo/ve 


of /o7 
wo) ‘ 


Second day of med 


ication 20 mg. 


9 /oOF7 /9" 


Third day of med 
ication 20 mg. 

2/28/37 . 

Fourth day of 
medication 
20 mg. 

5/1/37 

Fifth day of med 
ication 20 mg. 


9/97 


o/o/ol 
Sixth day 
ication 20 mg. 


of med 


9/9" 


3/3/37 

Seventh day of 
medication 
20 mg. 

3/4/37 

Eighth day of 
medication 
20 mg. 

3/6/37 

Tenth day of med 
ication 20 mg. 

3/8/37 

Twelfth day of 
medication 
20 mg. 


Thirteenth day 
medication 


Q 


20 mg. 

11/37 
Fifteenth day of 
medication 

20 mg. 
3/13/37 
Seventeenth day of 
medication 
20 mg. 
14/37 
Kighteenth day of 
medication 


20 mg. 


*Urinary output for 12 


RNAL OF 


LABORATORY 


AND 


CLINICAT, 


MEDICINE 


INVOLUTION MELANCHOLIA 


74 
S4 


104 


92 
140 
128 
OG 
ll4 
OG 
140 
128 
o4 
L1S 


120 
130 
140 
120 
G6 
120 
OG 
106 
110 
OG 
“0 
128 


G6 


100 
142 


OH 


OO 
104 
96 
S{) 


114 


YH 


98 
116 


Qo? 


hours only. 


Loud 


1050 


900 


600 


500 


enema 


enema 


enema 


HT IN 


WEIG 


BODY 


145 


ADDITIONAL OBSERVATIONS 


{/terations in Statu 


No 


rease in 


Vental 
elevation of mood, it 
speech and mot 


aetivity, irritability. 


Vembran 


Vasomotor System: Pe 


Skin and Mucous 


and 


spiration, pains in legs, 


chills, hea 


dominal eramps, 


ache. 
Temperature: Vesperal inerea 
1.5 degrees for first two day 
OD 


degrees on most da 


thereafter. 


Basal 


Bois Py 


Vetabolix Rate (Dp 
2/24/57 minus 10 pe 
cent; 2/26/37 plus 5 pe 
cent; *o7 plus 1 per cer 


K nee Jerks: Unchanged. 
Cellular Elements of the Blo 
» »4 37 » bad 8 37 4 ») 
85% SO% 


1.460 


6,800 


Heb. 
R.B.C.t 
W.B.C, 
Poly. 
Lymph. 
L. Mono, 
Kos. 


Bas. 


Quy 
1970 5.13 

7000 

D2% 
{OC f 
-~ /€ 


1% 


OLY 


Respirations: Variation f1 


18 to 22. 


+Last three figures omitted. 





DAVIDOFF-REIFENSTEIN : 


PSYCHOSIS WITH POSTENCEPHALITI( 


IN 


BOWEI 


HOURS 


OBSERVATION 
INTERVAI 


OF; 


IN 


WEIGHT 


URINARY OUTPUT 
BODY 
tz | POUNDS 


MOVEMENTS 


CATION 
NUMBER 


1440 


PO65 


rst dav of medi 


cation 20 mg. 


13/37 

wond dav of med 
i@ation 20 
14/57 
hird day of med 


my. 


20 mg 


vation 


15/37 
ourth 
medication 


day of 
"0 
16 
fth day of 


iwation 20 mg. 


mg. 
1040 


17/37 
<th day of med 
ication 20 mg 


| Ss ‘ 


‘venth day 
medicat ion 


‘) mg, 
19/37 

rhth day of 
medication 
‘) mg, 


0/37 
nth day of med 
ation 20 mg. 

37 
ith day of medi 
ition 20 mg. 
7 
‘nty-fourth day 
medication 


) me. 
*Last omitted. 


three figures 


3. Bowel and Urinary Functions.—Inerease or 
i; increase or decrease in amount of exeretion. 


4. Body Weight. 


Decrease in most subjects; 


BENZEDRIN I 


LEFATE 


sl 


PARKINSONISM 


ADDITIONAL OBSERVATIONS 


Mental 


mood, 


{/terations in Status: 
of increase 
in speech and motor activity, 
irritability 


Elevation 


fatigue, 
confusion 


and 
transitory on 


seventh day. 


Shin 


and 


Vac OWS 


Vasomotor 


and Vembranes 

System: 
Flushed face, sweating of the 
hands, greasiness of the skin, 
of the 
of eon 
in nasal 
palpitation and 
pain seven 


dizziness, dryness 
injection 


Increase 


mouth, 

junetivae, 
secretion, 
precordial 
teenth day. 


on 


Temperature: On most days a 


vesperal rise of 2 degrees 
over the average matinal level 
of 97 


istrative 


Preadmin 
up 


degrees, 
variations to 2 


degrees noted. 


Basal Vetabholie Rate (Du 
Bois): 5/11/37 minus 6 per 
cent; 90/17/57 plus 17 per 
cent; 9/20/57 plus per 
eent. 

Knee Jerks: Unchanged. 

Cellular Elements of the 

5/11 

Hgb. LOO 

R.B.C. 6,000 

W.B.C. 13,900 

Poly, 0% 

Lymph. 45% 

L. Mono. 4% 1% 

Eos. o% 1% 

Bas. 0 0 0 


Blood: 
20/37 
VSG 
5.870 
11,500 
DSU 
36% 
1% 


OCs 
=~ /l 


5/17/37 5 
Y5% 
5.030 
10,450 
1% 


19% 


Respirations: Variation from 


18 to 20. 


decrease in frequency of ac- 


occasional marked increase 


lowing discontinuance of the drues, as in Cases 6 and 7. 


Dd. Skin, Mucous Membranes, and Vasomotor System. 


itocols and described in the previous communication.’ 


Noted in detail in the 
Attention is again 





rie JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


PSYCHONEUROSIS, NEURASTHENIA (ACCOMPANIED BY HYPERTENSION AND EARLS 


ARTERIOSCLEROSIS 


HOURS 
RE 


ST 


OBSERVATION 


INTERVAI 


OF BOWEL 


MOVEMENTS 


ADDITIONAL OBSERVATIONS 


IN 
WEIGHT IN 


URINARY OUTPUT 


J 


194/122 


CATION 


NUMBER 


BODY 
> POUNDS 


Fr 


{/terations in Vental Status 
Increase in talkativenes 


- 7. ‘ 
7/35 140/90 slight increase in motor a 
Two weeks prior tivity, marked irritability, in 


to medication crease in depression. 


11/30/36 0 sai Skin and Mucous Membrane 
Davy prior to and Vasomotor Sustem: Med 
medication ication discontinued beenus 


1 l . 140 an - 2000 of headache, dizziness, SVI 
” 26 ( . 2 ' 
First dav of 224/122 

208/132 
160/118 


144/98 


140/96 Te mperature: Variation fre 
98.0 to 98.6 degrees. 


cope, blurring vision, stag 
vering, accompanying th 


whies 7) ° . 
medication 2 rise in the svystolie and 


me. astolie blood pressure levels 


12/2/56 142/92 
Second day of 210/120 Basal Metabolic Rate (D 
medication : 165/105 Reise): 10/1/36 minus 
lO meg. > 158/90 per cent; 11/30/36 aren 

138/80 eent; TW/2/56 minus 6 
128/86 cent. 
136/78 
Knee Jerks: Deerense = fre 
12/3/36 145/95 76 ‘ qv plus 2 to plus 1. 
First day afte 150/100 
nedication y 158/88 Cellular Elements of the Bloo 
placebo % (150/80 11/20/36 12 
122/82 Hyb. SOY 
138/86 R.B.C.* $810 
W.B.C, 5,750 
12/4/36 159/102 . ‘ Poly. » 
Second day after Lymph. 
medication (no L. Mono. 
medication Eos. 1% 
Bas. L& 
1/18/37 


Forty seven days he sprirations: Variation ! 


after medication IS to 22 


*lTast three figures omitted. 


directed to the untoward effects, particularly impending collapse, as in Cases | 
and a 

6. Other Functions. Temperature slight increase or decrease: basal m« 
holie rate—inerease more often than decrease but no consistent variation ; k1 
jerks—oceasional inerease ; cellular elements of the blood—no striking variatl 


except for a moderate increase in Case 5; respiration—-relatively unaffeeted. 


COMMENT 


No attempt is made at this time to correlate the data presented in the fo 
going summary. The results appear variable and uncertain, but  sufficie: 


striking at times to justify the intensive study the procedure entails. 





DAVIDOFF-REIFENSTEIN : BENZEDRINE SULFATE 


TRAUMATIC PSycHOSIS, PosTTRAUMATIC PERSONALITY DISORDER 


T 
OWEL 


TPL 
B 


OBSERVATION 
INTERVAI 


Ol 
O; 


ADDITIONAL OBSERVATIONS 


PRESSURE 


MBER 


BLOOD 
RINARY 
MOVEMENTS 


NI 


{iterations in Mental Status: Some 
elevation of mood, increase in il 
ritability, increase in speech, mo 
tor activity, and efficiency; 1.Q. 
raised from 68 to 79, 


LOS0 


Skin. and Mucous Membranes and 
2 7 Vasomotor System: Marked flush 
0/4 ; whe ‘ ‘ of face, increase in nasal dis 
ond day of 7 charge, parching of mouth, in 
edieation . 7 crease in perspiration, headache. 


Temperature: Practically constant 
at 99.0 degrees, 
ird day of med 
Basal Vetabolic Rate (DuBois 
2/24/37 plus 11 per cent ; 2/26/37 


zero per cent; 3/3/57 plus 20 per 


‘ation c me. 


34 
th dav of a rae ~ 
oation cent; 5/9/57 plus 7 per cent. 
mg. . . » 
— : 1900 Knee Jerks: Increase from plus o 
a . « 
: | t us . 
enth day ot 7 plu ; 
dieati > 76 ) ’ > 
leavion ' Cellular Elements of the Blood: 
y t~ t~ 
1150 jenema 
. b a 
edication ‘ S) ) on of 
Heb. 95% 95% 95% 100% 
— — - R.B.C. 5.2530 5,090 4,950 6,070 
% 1: f J ‘ ‘ ” = W.B.C. 11,350 11,250 9,350 12,600 
ih day o mee : Poly. See °° O E207 OOF 


mo 
if’. 


ation 20 mg. eee pier Aas 
Lymph. oti 

Oo . sme ‘ - 4 4 4 f 
14 enema L. Mono. 5% . RY 1% 
Kos. 0 1% o% 


348. 0 0 1% 


IRE 2007 
= % =U% 


\ few young polys noted 


9/ol. 


2000 Cells: 


nth day of 
lication 
a , ' 7 Re sprrations ? Variation from 18 to 


— » 
7 1200 jenema rALE 


fth day of 
lication 
my. 


eenth day of 
iwation 


ng. 


day after 
lication 


i 
eenth day 
‘'r medication 


*Last three figures omitted. 





THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


PSYCHOSIS WITH MENTAL DEFICIENCY, EPISODE OF EXCITEMENT FOLLOWED BY 
DEPRESSION 


T 
BOWEL 
N 


rpl 
MOVEMENTS 
WEIGHT 


HOURS 


OBSERVATION 
INTERVAT 


OF 


ADDITIONAL OBSERVATIONS 


ID 


ATION 


‘\ 
BLOOD PRESSURE 
NUMBER 


URINARY Ol 


Opy 
POUNDS 


( 


{Iterations in Mental Statu 
Increase in irritability, moti 
activity and speech activity 
no change in I, Q). , 
First day of me« 
seation 20 mo Skin and Mucous Membrane 
= and Vasomotor System: Cold 
ness of the extremities. 


1/15/37 5 yh) 1640 


Temperature: Practieally cor 
Second dav of . 


stant at 99.0 degrees, 
medication ‘ os 
20 mg. : Basal Metabolic Rate (D 
Bois): 1/13/57 minus 
1/16/37 per cent; 1/21/37 plus 2 
Third day of med : eent; 1/25/37 minus 2 
leation 20 mg. 2 cent. 


1/17/37 7 o Knee Jerks: Unchanged. 


Fourth day of 3 
medication t > Cellular Elements of the Bloo 
20 mg. : ) 1/18/37 1/21/37 1/25 


Heb. V5% LOOG% 100 
R.B.C, $670 5.180 , 
~ Q/7 Wee. 6,150 6,700 


Ss ’ 
hs igo ot } Poly. 54% 50% 
ication 20) oO, Lymph. ROG 10% 
L. Mono. 6% SY 

» 207 
Sixth day of med — a 2 f 


1/19/57 7 900 


ication 20 mg 
Respirations: Variation f1 
16 to 20. 

1/20/37 
Seventh day 

medication 

20 mg. 
1/21/37 
Kighth day of ) 128 

medication 126 

20 meg. 
1/22/37 110 
Ninth day of med 120 

ication 20 mg. 118 
1/23/37 108 
Tenth day of med 3 120 
ation 20 mg. 128 

120 
126 

1/24/37 120 
Eleventh day of o 124 

medication 130 

20 mg. 120 
1/25/37 y 120 131t 
Last day of med 

ication 20 mg. 


*Last three figures omitted. ;Weight 141 pounds sixteen days after medication 





DAVIDOFF-REIFENSTEIN : BENZEDRINE SULFATE 


PSYCHONEUROSIS, ANXIETY HYSTERIA 


Ss 


> 
‘ 


MEDI- 


> 
. 


OBSERVATION 


ADDITIONAL OBSERVATIONS 
INTERVAI 


AFTEF 
CATION IN HOUI 
BLOOD PRESSURE 


URINARY OUTPUT 
MOVEMENTS 


riIME 


—|NUMBER OF BOWEL 


29/36 86 Alterations in Mental Status: 
Some elevation in mood, in- 


crease in speech and motor 


| | BODY WEIGHT IN 


10/37 18/60 TOO 


1/11/37 60 ) L000 ar Saif +): . 
See ee : no activity, irritability and fa 
irst day o ne¢ . j 7 j ; iri 
ieation 20 : 88 9 tigue, transitory delirium 

ication 2 mg. e e . j j 101 i 
i g “ with tactile hallucinations. 


OS Skin and Mucous Membranes 
and Vasomotor System: Ar 
rhythmia, flushing of face, 
perspiration, parching of 
mouth, dizziness, blurring of 
vision, cyanosis of lips, ci 

1/13/37 3/68 250 }enema 123 cumoral pallor, headache. 

Third day of med D 84 


1/12/37 2/68 
Second day of é 36/82 
medication ) ‘68 
20 mg. 34/80 
30/68 


ication 20 mg. 28/70 Temperature: Variation from 


99.0 to 99.4 degrees. 


1/14/37 

~ Sates of | y Basal Me tabolic Rate (Du 
medication ( Bois): 1/10/37 minus 1 per 
20 mg. cent; 1/15 

1/15/37 = cent; 1/18 


37 minus 6 per 
37 minus 11 per 
2 ate é enema 

th day of med y 


cation 20 mg. 


cent. 


Knee Jerks: Increase from 


) 


plus 2 to plus 4. 


Cellular Elements of the Blood: 
37 2 1/10/37 1/18/37 
Ixth day of med y 2. Hgb. LOO% 90% 
ication 10 mg, 9. B.Bxs.* 5,100 4,620 
j W.B.C. 7,050 5,950 
7 2/7 1550 |enema Poly. ATG 1S % 
nth dav of Lymph. 1% 
edication L. Mono. 
mg. Kos. 
—— Bas. 
37 ‘ 
th day of et eee , 
- - Respirations: Variation from 
dication . 99 
16 to Ze. 
mg. 
day after 
lication 
teenth day 
r medication 


*Last three figures omitted. 


It is recognized that there is variability in the action of both the sympatho- 
etic and the parasympathomimetie drugs.2 Benzedrine sulfate, whieh 1s 
ed with the former, appears to be no exception to this. Its unpredictable 
action suggests that the response of each individual to the drug tends to vary 


With each individual as a total unit depending on the interaction of a number of 








MANIC DEPRESSIVE, DEPRESSED 















— 2 ae f3) 
as ‘a 5 | Z 
As = ea | @ = 
on ws ot. a f - 

OBSERVATION ome Z = ms i a 

INTERVAI eo = 2. . Z = ADDITIONAL OBSERVATIONS 

<% a 33)824 | 72 
a = = n “42125 | 24 
= m a ae ZA ae 










LIP/16/56 124/76 76 107 {lfervations in Mental Statu 
11/24/36 106/62 Oo | 114 Klevation of mood, inere: 
11/25/36 0) 112/60 Go S10 ” m speech activity, motor 







= a tivity, fatigue at times. 














” Skin and VWucous Vembra 
F 96/58 71) and Vasomoto) Sustem: Si 
G 116 gy TO vere headache. 






] 96/36 0) 06/60 Ou Or: 0 an 
1/26/3¢ O ] 6/0 id Temperature: Variation fr 
Seeond day ot Z 106 60 98.0 to 99.0 degrees. 






LOS/70 





medication 







<0 mg. 4 | 110/60| 68 Basal Metabolic Rate (D 
( 118/80 OS - Bois): 11/24/56 minus 
11/27/56 0 | 112/68 6S i) Uv per cent; 12/1/36 plus 28 | 









Third day of med ) 124/80 cent; 12/8/36 plus 3 per cet 


i) 108/64 



















7 98/70} 6S Knee Jerks: Unehanged. 
LI/28/36 ‘) 108/70 4 1OO0 enema 

Fourth day of 9 Q8 /O4 66 Cellular Elements of the Blow 

medieation t | 114/76 11/24/36 12/8 
20 mg. 5 | 104/68!) 68 Hgb. 95% 95% 
11/29/56 0 100/70 OS S50) | RBC. 980) d,22 
Fifth dav of med { 108/80 W.B.C. 10.0 
i ation 20 mg. 7 LLO/S6 GS Poly. Hoe 
= . Lymph. 24% Lae 
11/30/36 O | 118/68) 6 ww) 9 L. Mono. 3% 11 
Sixth day of med l 112/66 a 5% ney 
ication 20 mg. 2 130/76 Bas, 4 pil 











Re spirations: Variation 






12/3/36 0 LIS/70 OS 1Po0 0 16 to 20. 
Ninth day of med ) 126/70 
iwation »©—0 mg. y 120/90 10 
12/5/36 0 122/86 O6 1125 l 
Eleventh day of } 118/68 
medication 9 128/72 1G 





10 me. at O hr. 


20 mg. at 6 hr. 













12/6/36 0 126/70 OS SOU () 
Twelfth day of 2 124/65 
medication 7 104/72 
10 mg. at O hr. 12 124/74 
hr. 7 










1370 enema 













Last day of med 5 130/72 
ication 5 124/68 
10 mg. at O hr. 7 110/68 
20 mg. at 8 hr. 12 120/68 GS 








o6 
First day after 
medication 















12/10/36 118/68 
Third day after 
medication 






12/14/36 120/80 S4 









One week after 
medication 










21/356 120/68 


12 


Two weeks after 






medication 









*Last three figures omitted. 








DAVIDOFF-REIFENSTEIN : BENZEDRINE SULFATI 


ALCOHOLIC PsycHosis, Ac KE HALLUCINOSIS, FOLLOWED BY DEPRESSION 


ADDITIONAL OBS 


MBER 


MOVEMI 


{Iterations ) Vental Status: 
Mlevation of mood, increase 
In motor aetivity, increase in 

ritabilitvy, increase in abil 
itv to concentrate, marked 


fearfulness, 


} and Vucous Vembranes 

: —_— and Vasomotor System: Face 

ob v. : . flushed, perspiration, numb 
Second day of ness of hands and feet, gen 


eralized tremors. 


medication 


Temperature: Variation from 
OS.8 to O98 degrees, 
ition 20 me. 
Basal Vetaholic Rate (Du 
Bo ‘ 1/36 minus 2 per 
6 70) 24) ‘ cent: 7/56 plus 1 per 
rth day of .> cent; ob plus 17 pel 
medieation : 


: 11/4/56 absent: 
ae plus 4 


kKlements of the Blood: 

11/7/36 11/10/36 

GO 

+,710 

, 6,200 
7 660% 

Lymph. 16% 25% 33% 
L.Mono. 4% 0 

Kos. YO, ‘ 10 


Bas. 2% 0 


Cells: A few young polys noted 
LL/10/56, 
lay after 
edrine Respirations: Variation from 


cebo) 18 to 20. 


Last three figure 


's rather than on the peripheral action alone. Among these factors might 
cluded: the physical constitution of the individual; his endocrine status ; 
liosynerasy ; his personality makeup and central affeetual tendency ; his 
ologic reaction to the procedure based on his previous conditioning, exist- 
uechanisms and complex-formations; the effect of this psychologic state 
e physiologic reaction; the additional physiologic conditioning resulting 
the procedure; the personality of the investigator and the reaction of the 
nt to him; the state of the entire nervous system, including the voluntary, 


eflex, and possibly the extrapyramidal systems, and particularly the state 
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OBSERVATION 
INTERVAI 


12/14/56 
First day of 
ication 20 mg. 


med 


12/15/36 

Second day of 
medication 
20 mg. 

12/16/36 

Third day of med 
ication 20 mg. 

12/18/36 

Fifth dav of me 
ication 20 me. 

12/19/36 

Sixth day of me 
ication 20 mg. 


12/21/36 
Eighth day of 
medication 

20 mg. 
12/22/36 
First day after 
medication 


thr 


of balance and tonus of the components 


JOURNAL 


HOURS 


CATION IN 


BLOOD PRESSURE 


OF LABORATORY AND CLINI 


DEMENTIA PRAECOX, CATATONK 


rPpuT 


rs 
WEIGHT IN 


URINARY Ol 
MOVEMEN 


BODY 


160 


Loo 


L100 


enema 


LOOU 


160 


AL MEDICINE 


TYP! 


ADDITION ALI a! 


Ve ntal 
activity 


{iterations wm Stat 


Increase In motor 


Vucous Ve mb a 


Sustem: | 


Shin and 
and Vasomotor 


changed. 


Temperature: Variation t 


09.0 to 99.4 degrees, 


Basal Vetaboli Rate 
Bois): 12/13/36 minu 
22/36 plus 


per cent; 12 
per eent,. 


kK Jerks: Unchanged. 
Cellular Elements of the 
12/13/36 

Heb. LO0% 
R.B.C. 5,25! 
W.B.C. 
Poly. 
Lymph. 
L. Mono. LOG 
Kos. 2% 


Bus. 2% 


& 50 
*.) 
OL% 


24% 


Respirations Variation 


16 to ?0, 


of the entire vegetative nervous syst' 


The reaction of the autonomie nervous system may involve the state of the so 


called ‘‘sympathetie centers’? and the parasympathetic centers in the cor 


(Orlandie), the diencephalic (hypothalamic 


lary-spinal regions ; 


. the mesencephalie, and the m« 


the state of the sympathetic and parasympathetic gan 


the state of the sympathetic and parasympathetic efferent nerve fibers and 


endings; and the tendeney to specifie circumseribed reactions, compensatory I 


actions, delayed responses, and aftereffects as pointed out by Pavloy* in his stat 


ments on positive and negative induction, and Sherrington’ in his deseription 0! 


immediate and successive induction as part of the integrative action of th 


tral nervous system. 


1. A method of procedure is deseribed by which some of the physi 


SUMMARY 


oie 


actions of benzedrine sulfate are being studied clinically, particularly in 1 
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to the effeet on the blood pressure, the pulse, the bowel and the urinary functions, 
he body weight, the skin, the mucous membranes, and the vasomotor system. 
Observations are also being recorded on the variations in temperature, the basal 
metabolic rate, the cellular elements of the blood, the knee jerks, and the respira- 
tion. 

2. Ten typical protocols are presented to illustrate the type of data obtained 
this proceedure. The results, variable and uncertain as they appear to be, are 


sufficiently interesting to warrant continued careful study. 
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CHOLESTEROLYSIS IN THE BLOOD PLASMA OF NORMAL MAN 


CELL G. ScuvsBe, M.D., Naomi Raskix, M.D., AND ELEANOR CAMPBELL, A.B., 


Boston, Mass. 


Hi observation of Shope! that cholesterol ester may disappear entirely from 
the blood serum of animals after death, led him to postulate the presence of 
very active cholesterol ester-splitting substance in animal tissues. He then 
bated the blood serum of a cow with cholesterol-free, saline extracts of dif- 
nt tissues, and in each instance obtained a more or less marked hydrolysis of 
sterol esters. The proportion of free to combined cholesterol in the serum 
not altered. Sperry,'’ in opposition to this, examined the postmortem blood 
persons who had died suddenly from various causes, usually trauma. He 
that the percentage of tree in total cholesterol was within the normal 
(24 to 30 per cent) in 115 instances, below 24 per cent in 14 instances, and 
30 per cent in 21 instances. Sperry’ has further declared that an active 
sterol esterase is present in blood serum and that a definite esterification of 
‘holesterol takes place when the blood serum has been incubated, with a re- 
e large inerease in the proportion of combined to free cholesterol. Kondo,?* 
nberg,* Mueller,’ Schultz,° and Thannhauser’ had ineubated whole blood 
ibtained the opposite results; i.e., that there was either a hydrolysis of the 


Krom the Pathological Laboratory of the Boston State Hospital, Boston. 
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cholesterol esters or no significant change in the proportion of combined to fre 
cholesterol. Sehultz® has ineubated mixtures of blood serum or plasma wit! 
mineed liver and noted no change in the cholesterol fraetions, although a marke« 
splitting of cholesterol esters did oceur when minced liver was incubated wit! 
whole blood. Mueller? and Nomura* have noticed the esterification of free choles 
terol when they incubated blood serum with pancreas and pancreas extracts. Op 
posed to this are the results of the work of Kondo, Schultz,” Cytronberg, 
Thannhauser,’ and Nomura’ who reported that cholesterol esters are hvdroly Ze 
when they are incubated with different tissues, including the body fluids, par 
creas, and tissue extracts. Sperry,'! using saline extracts of liver, kidney, musel 
lung, brain, spleen, and heart of the guinea pig, mouse, and rat and ineubatn 

them with beef, sheep, and human blood serum found that an esterifieation « 

free cholesterol oecurs just as when serum was ineubated alone, but that in mos 


instances the tissue extracts appeared to inhibit the reaction to some extent 


Sperry,” incubating blood serum at 37 to 40° C. for as long as three days in son 


instances, noticed that in most cases the total cholesterol before and after incul: 
tion agreed within the limit of error of the procedure. In a few instances t! 
differences were slightly greater, but they varied equally in each direction. 
Although the above investigations may appear conflicting and confusing, 
would seem that there is definite proof in them that incubation of blood serum or 
whole blood results in the aetivation of a cholesterol esterase, with a resulting 
conversion of free cholesterol to the combined form. In the incubated samples 
there would result, as Sperry has indicated and providing there was no chang 
in the total cholesterol, an increase in the proportion of the combined to the fre 
forms. This resulting total cholesterol, with the exception of Sperry’s® work, has 
heen neglected and has not been too carefully investigated. The problem of t! 
rate of change, if any, taking place in the total cholesterol of blood over a ti 
period should be established, because knowledge of this tvpe is important 
practical as well as theoretical reasons. It is the purpose of this paper 


present such an investigation. 


METHOD 


The individuals used for this work were normal both physically and 1 
tally. All were males, females being excluded beeause of the possible compli: 
ing factor, catamenia. The blood was drawn under sterile conditions after a fast 
of fifteen hours. It was divided into two parts, and an equal quantity placed in 
each of two sterile oxalate tubes. It was taken immediately to the laborat 
where the sample was centrifuged at 30,000 r.p.m. for fifteen minutes, the pla 
removed, and the first cholesterol estimation started within a half hour afte 
withdrawal of the blood. One tube of blood was kept at room temperature (2! 
24° ©.) and the other at icebox temperature (8° C.). Subsequent cholesterol 
mations were made on samples of blood drawn from these two specimens at « 
two-, four-, six-, eight-, and twenty-four-hour intervals. The method of det: 
nation of the cholesterol was adapted from Bloor,'? where 1 ¢.¢. of plasma 


added slowly with shaking to approximately 40 ¢.¢c. of an aleohol-ether mix! iw 
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in a 50 ee. volumetrie flask. It was then brought to boil on a water-bath, 


lowed to cool to room temperature, diluted to the 50 e@.e. mark, and filtered into 


Erlenmever flask through fat-free filter paper, the funnel being constantly 


TABLE |] 


ICEBOX GROUP 


s measured in mg. per 100 ¢.c. plasma 


for eight- and twenty-four-hour 


Showing detailed vari in cholesterol values a 


ations 


ach individual for each time period, and the guin or loss 


] 


li, 


153.75 
170.0 
200.0 
155.0 
208.7 
~10.0 
213.7 
130.0 
206.2 


215.0 


132.5 
LD . 75 
158.75 


Oro 
JZ. 


161.25 
148.75 
161.25 
P0062 

176.25 


161.25 


ed to prevent evaporation. 
rated just to dryness at a temperature of 60 to 70° C. 


eted 3 times with hot chloroform, using first 


l 

1o0o.0 
167.5 
197.5 
156.2 
POS. 
217. 

215.4 
ii. 
206.2 


215.75 


161.2: 
148.7. 
161.22 
206.2 

176.25 


161.25 


155.0 


168.7 


197.5 
151.2 
192.5 
217.5 
215.0 
130.0 
?OO 0 
217.9 
186.25 


128 


ied 
‘ 


» 


153. 


231.29 
163.75 
150.0 
158.75 
9062 
176.25 


166.25 


LSS. 
128.7% 
153.7% 
156.5 
228. 
161.2: 
155. 
158.7: 
206.2 
176.2% 


161.25 


} 
LSa.20 
166.0 
OOO 
150.0 
192.9 
221.4 
213.7 
131.2 
PO0O0 
217.5 
185.0 
128.75 
155. 
156. 
231.25 
161.25 
151.25 
162.5 
"10.0 
176.25 


LDS. 


>) 


‘ 
‘ 


mM TEMPER 


IN HOURS 


} 
151.25 
157.75 
05.0 
153.7 
200.0 


217.5 


52.5 
163.75 
?05.0 
153.0 
205.0 
221.2 
211.2 
130.0 
POO 0 
217.9 
187.5 
140.0 
147.5 
195.0 


292.0 


160.25 
151.25 
161.25 
206.2 

176.25 
161.25 


217. 
210. 
135. 
196.2. 


POO, 


GAIN OR LOSS 
HR. 24 


17 


+15 


168.75 


142... 
145. 
193.7 


YOR 


L662? 
182.: 
L62.: 
217. 
196.2% 
L662? 


192.5 


190.0 


Twenty cubie centimeters of this filtrate were 


The residue was 


5 «.e., then 3 e@.e., then 2 @.e. 
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of chloroform, and transferring each portion to a 10 ¢.e. graduated, stoppere: 
evlinder. The extractions were made up to 5 ¢.¢. with choloroform. In a simila 
evlinder 5 ee. of the chloroform-cholesterol standard containing 0.1 me. o 
cholesterol was pipetted. To both standard and unknown there was added 2. 
ee, of acetic anhydride and 0.1 ¢.¢. of concentrated sulfurie acid. Each evlind 
was stoppered and mixed and permitted to stand in the light of the colorimet: 
for twenty-five minutes. The resulting vellow green colors were compared 
the colorimeter, and the cholesterol per 100 ¢.¢. of plasma ealeulated from t] 
formula : 
Reading of Standard 


me. cholesterol per 100 ¢.¢. of plasma 
Reading of Unknown | 


lk RRON Geko 


Showing range of group values and average of group values vr eneh time period 
holesterol Wiis mensured, and average vain oO lo s tne range of on = OF losses for ent 


group for eight- and twenty-four-hour time periods. 


riMt 


- 
~I o 
se oo ™ SF - 


O.47 


0.90 


] 
l 
l 
l 
] 
l 
l 


Sot Mt Neat Met Bed Beet) 


Room TEMPERATURE Group 
176 
177 
L77 
17S 


ISO) 


ISO) 1)» to 


179 a 15 to 
Mach estimation was done in duplicate and the average value recorded 


Instance, The error of the method Was considered to he od me. 


RESULTS 


The total number of men in the study was 21. The age range was 23 1 
vears. 

Table I shows the detailed cholesterol values in each individual for each | 
period as well as the eight- and twenty-four-hour gain or loss. 

Table Il shows the range of gain or loss and average value of cholestero 
the entire group for each time period as well as the average gain or loss 
range of gain or loss for the entire group for each time period. 


K’'rom these tables it can be seen that: 


1. Excepting for minor deviations, the change in cholesterol was th 
in the icebox group as in the room temperature group. 
2. There was generally a change in the cholesterol in a positive or neg 


manner, with increasing passage of time. 
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The greater changes usually occurred after eight hours had lapsed. 
The direction and degree of the change could not be predicted. 

The average value of change for the groups paralleled closely but were 
poor indices of the aetual change in quantity of cholesterol in the in- 
dividual case. 

The eases in whieh cholesterol increases occurred were remarkably well 
balanced by the cases in which decreases occurred. 

In some instances the change in the quantity of cholesterol occurred early, 
while in others it occurred not at all or only very late. 

The original quantity of cholesterol in the plasma does not affect the rate 
nor degree of change in cholesterol as time lapses. 

No relationship could be established between the rate of change in the 
quantity of cholesterol and age, body type, erythrocyte count, leucocyte 


count, differential count, fluid intake, or fluid output. 


DISCUSSION 


The results of this study would indieate that if there is a change in the pro- 


portions of the combined and free forms of cholesterol over a twenty-four-hour 


period at room or icebox temperatures, this change does not always result in a 


1 


otal cholesterol which is identical with the original. In some cases this value 
nained the same, but there are others in which it was inereased or decreased. 
se Increases or decreases, moreover, cannot be explained on the basis of an 
dation-reduetion action taking place because the values in the icebox group 
losely paralleled those in the room temperature group. There remain, there- 
e, only three possible explanations for these increases and decreases ; 1.e., that 
the anticoagulant acted in some physical or chemical manner to induce them, 
cholesterol Was in some Cases increasingly adsorbed or enmeshed in protein 
Jeeules, while in others it was progressively released from these molecules, and 
that in some instances the cholesterol was destroved, while in others it was 
pparently increased by the liberation of bodies in the plasma capable of giving 
iolesterol reaction. 
Although it is possible that some of the cholesterol in our experiments was 
royed, it is rather improbable that bodies were liberated in the plasma eapa- 
1 giving a cholesterol reaction. For this reason we feel that the possibility 
i@ latter part of (¢) playing a role ean be relatively safely ignored. Boyd 
Murray,'* however, have pointed out that although the anticoagulants 
rin, hirudin, and defibrination do not materially alter the cholesterol con- 
of blood plasma, the concentration of cholesterol is invariably lower im- 
ately after the addition of potassium oxalate and depends upon the coneen- 
on of the anticoagulant salt and the time over which it acts. In experiments 
ned to show the effect of potassium oxalate over a period of time from fifteen 
ites to three days they found that the oxalate produced an immediate de- 
se in cholesterol which decrease remained low for six to eight hours on the 


ige, and then returned to the initial level again within twenty-four hours. 


is possible that some of our cholesterol decreases should he explained upon 
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such a basis. If this is true, then it would be highly advisable to diseard the 
oxalate as an anticoagulant and substitute for it some other anticoagulant, suc! 
as heparin or hirudin. This, however, does not explain our inereased choles 
terol values, and probably not all of the decreased ones. The work of Bruger 
should also be of some assistance in this respect. He has shown that in ultra 
filtration of pleuritic and ascitie fluids through a cellophane membrane the rela 
tive concentration of total protein and of free and ester cholesterol in the ultra 
filter residue is not significant, excepting that more free than ester cholesterol is 
left in the residue. Using a Berkefeld (kieselguhr) filter, he found that thi 


filter adsorbs cholesterol selectively, removing approximately 72 per cent of the 


cholesterol and only Is per cent of the total protein. There was a definite i 


crease in the ester fraction of the cholesterol in the Berkefeld filtrates. The: 
Bruger mixed kieselguhr powder with body fluids and found that the powd 
showed practically the identical results of the Berkefeld filter in that th 
kieseleuhr powder POSSeSSeS a selective adsorption for free and ester choles 
terol, that the adsorption varied directly with the duration of contact. Fro 
his work, which supports that of Went and Goreezky'’ and Bendien and Snap 
per,’® he pointed out that (a) there may be a stronger linkage between protei 
and ester cholesterol than between protein and free cholesterol, (b) cholester 
may be adsorbed to protein and thus rendered impermeable, and (¢) cholestero 
may oecur in such fluids as large molecular aggregates which could not readil 
pass the membrane pores. It is very possible that, as he suggests, the choles 
terol is not bound to the protein, but that the large cholesterol aggregates ar 
enmeshed in comparatively large protein particles. This would support the vir 
of Gardner and Gainsborough’? and Young'* who feel that cholesterol is bout 
in a loose way to protein and that no chemical union exists between them. It is 
conceivable that in our cases where cholesterol increases were found with 
creased passage of time there was a gradual dissolution or freeing of the e1 
meshed cholesterol micellae from the protein molecule, with a resulting inereas 
in the total measurable cholesterol. 

The problem of the rate of change of cholesterol in a specimen of blood 
plasma over a period of hours is, therefore, unquestionably a complicated one, ¢ 
the result depends entirely upon the direction of equilibrium established by 
involved factors; ie., (a) the attempt of a cholesterol esterase to change 
cholesterol to a combined form, (b simple dissolution of cholesterol molecules 
by hydrolysis, (¢) the types of anticoagulant used, and (d) the rate at wl 
the cholesterol aggregates are able to free themselves from the meshes of protell 
molecules. The resulting progression of events determines whether the choles 


terol curve over a period of hours ascends, remains flat, or deseends. 
SUMMARY 


A study of the rate of change of total cholesterol in blood plasma of nor 
men over a period of twenty-four hours is presented. Changes do occur in | 
tive and negative directions, making group average values over this perio 
no value. No relationship between this change and other available data 


established. 
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PENTOTHAL STUDIES WITH SPECIAL REFERENCE TO THE 
ELECTROCARDIOGRAM 


RicHARD KouNn, M.D., AND Lupwic LepErRER, M.B., M.S., CHicaco, Inu. 


pete the ultra short-actine barbiturates introduced into the field of sur- 


vical anesthesia, the group of the so-called thiobarbiturates has aroused 


CO} 
4] 
ani 


Ve} 


ot 
pr 
sf 


ial 


siderable interest. Certain properties of one of these, ethyl-l-methyl-buty] 
arbiturie acid, commonly called pentothal and deseribed first by Volwiler 


| Tabern,’ will be discussed in this paper. Werner, Pratt and Tatum? have 


recently made a comparative experimental study of this drug and similar 
with special reference to their toxicity. 
Gruhzit, Dox, Rowe, and Dodd* reported also recently their investigation 
everal thiobarbiturates regarding their action upon respiration and blood 
sure. One of their statements that ‘induction of sulphur into Pentobarbital 
torming Pentothal) did not change its anesthetie or toxie properties’? ean 
lly be agreed upon in view of the clinical experience and the results of other 
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investigators. Werner? demonstrated in rabbits an inter stine difference hetwee 


evipal and pentothal. The blood pressure fell in the majority of cases follown 


the intravenous administration of evipal, while pentothal produced a rise in pres 


“4 


sure ina considerable number of the animals used. 

Gruber’ drew first attention to his observation that thiobarbiturates pre 
dueed changes in the eleetrocardiogram ol does In a second paper the san 
author published his extensive studies of the aetion of thiobarbiturates pal 
respiration and heart Volpitto and Marangont have published work ot 
similar nature in human beings. Since the pertinent literature on pentothal arn 
its analogues has already been reviewed, we refrain from quoting them again 

Giruber found that the first intravenous Injection of pentothal produced d 
turbances in the electrocardiogram in nearly all eases in dows, and that 1 
second injection Was Invariabls followed Hy such disturbances These changes 
which he deseribes consist of alternate ventricular rhythm, premature contr 
tions, and shortened R intervals: similar obs rvations were made in Cal 
monkey s, and rabbits Morphine enhances the appearance of these disturbance 
while atropine does not have any influence Mpinephrine removes them eith 
permanently or temporarily. Before this last paper of Gruber’s was publish 
we were performing similar investigations, the results of whieh are deseribed 
this publication. 


PECHNIQUI 


Does, cats, rabbits, and monkeys (Rhesus macaccu were used. Eleet 
cardiographie records were taken of all animals with Lead [1], using a Cambri 
string galvanometer, one millivolt giving 1 em. excursion of the string. 

Silver plate electrodes were appli d to the shaved extremities of the ann 
yy means of gauze soaked with saturated sodium ehloride solution In one ere 
of animals no anesthesia was used previous to the first pentothal injection 
control tracing was taken of the unanesthetized animal. In a number of 
the pentothal anesthesia was utilized for preparation of the animal for bl 
pressure and respiration records. The carotid artery was cannulated fon 
recording ot the hlood Pressure Respiration Was recorded by Means oO 
tracheal cannula with side tube connected with a Marey-tambour. In anot 
group of animals this preparation was done under light ether anesthesia, 
the first pentothal injection was made subsequently after the ether effeet 
subsided. Finally, several animals were subjected to anesthesia only wit 
any surgical preparation, and their respiration was reeorded by means 
pneumographi connected with a Marey-tambour. 

Pentothal was used in the form of its sodium salt in a 1 to 5 per 
freshly prepared solution in distilled water. The rate of injeetion varied in 
tionally in the different experiments, allowine thirty seconds to three miu 
for the administration of a single dos Evipal was used in some experi 


in the same coneentrations 
RESULTS 


1. Dogs.—Six animals, weighing between 7 and 18 ke. were used. T 


these were given light ether anesthesia previous to pentothal. One anim 
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ived ether | a short time during the experiment. The other three wer 
ijected with the barbiturates only. One of these dogs, which was extremely fat, 
ed shortly after a rapid (thirty seconds) injection of 12 mg. ke. pentothal. 
I] the other animals received rr peated Injections Table I gives a SUMmMMmary ot 


ese CXP riments 


Very rapid injee 
tion, died 


10 minutes later 
0.5 mg./ke. 
atropine 
sulfate 

Followed by 10 
minutes ether 


anesthesia 


or 


_) mg. ephedrine 
sulfate 3 
minutes after 
pentothal 


similar to Werner's findings in rabbits, we found in dogs that pentothal 
lo have a more pronounced ad DreSSTV¢ action upon the respiration, while 
| produces a drop in blood pressure which is not often seen with pentothal. 
1 illustrates this effect of the two drugs upon Dog No. 1. Subsequent 


tions gave corresponding results. No disturbance in the cardiac rhythm 


ecorded Ih the elect rocardiogram., The pulse rate Was influeneed very little 


showed occasionally a drop from 240 beats to 250 beats per minute after 
thal injection. There was no appreciable change in the P-R interval which 


» OL a second. 
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which ceased breathing immediately after the first dose of pento 
changes in 
respiratory paralysis. 


the electroecardiogram 


until it died by 


a 
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vragt 
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Witin 
Cir Meaney 








Fig. 1 





l Dog No per tracing respiration, lower tracing carotid blood ) 
pentothal injection and the evipal injection were each preceded by an identical 
in earlier phase of the experiment. The rate of injection was the same for both drug 
numbers in the tracings correspond to those of the electroc . 
wi stopped for five minutes at a 
I—Forty minutes after 
I] Durin injection me. /K¢ 
II] Immediately after injection 
1V—Ten minutes after injection 
No significant change im the 
normal 


last 


irdiogram 
pentothal injection 
of 10 


The kyr 
pentothal. 


hoe 


electrocardi« 


Dog No. 


} showed no marked change in pulse rate and electroecardiog 
after the administration of either pentothal or evipal. 
taken before, during the injection, and afterwards (see F 


Repeated tracings 


ee 


iz. 2A). 
Dogs No. 4 and 5 showed normal electrocardiograms following the inje 
of evipal, except for a depression of the T-wave. 


However, the administr: 
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of pentothal was followed by changes in the electrocardiogram after every in- 
jection in these two dogs. The time of onset of the disturbances varied from one 
fo SIX minutes. It was noted that in all eases the changes subsided with the end 


of the anesthesia. Some typical tracings are viven in Fig. 2B, C and their inter 
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pretation described in the legend. In coneordance with Gruber’s experience, 
atropine did not influence the appearance or duration of the disturbances. 
The experiment conducted on Doe No. 6 did not show any pathologie 
ses in the electrocardiogram. The injection of 25 me. of ephedrine sulfate 


ig pentothal anesthesia produced a marked sustained rise ot the blood 
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pressure. llowever, it did not provoke the appearance of cardiac irregularities 
The injection of pentothal was finally continued until complete and permanent 
stop of respiration oceurred. No cardiae disturbances appeared even after thi 


TONIC dose 





‘ ’ , Ke ‘ ‘ ] ] ‘ ‘ . 
2 Cats and Rabbits.—Six eats (2 to 3.8 ke.) and two rabbits (2 to 3.6 ke 
were used: the technique was identical as that used in dogs Pable U1 
1] 
Ie ‘ ( R t 
\ heat ) 
1Al a 
o. & \NES 
ks it ~ 
RIG 1} ( \ ) } J ) 
Cat 1 itl Pentothal BO mg , R | inje ion 0 seco 
0 kg ‘ } re pu tory | rs 
Cat 2 Et he Pentothal 10 io o 
|] Pentothal lo mye./ke pe | i t n SECO! 
espiration 1 kedly de 
presse 
Cat None Pentot 16 oO Bot! injections vere 
3 © Pent | is cr. /KY ‘ il ipidly The Cs] 
sed f i shor rire 
(‘nt 4 None Pentothal 1 hy v 
» 6 ke Pentot | ca u L ) I ri vu. eple ine sulfate 1] 
Pentotl IZon L S omit ite ti pentothal ! 
Pentotl 12 n uy () omit ! o> mg. ephedrine 
Pentothal until bine with second, \ 
espirators L\ eived 0.15 me./kg 
strophar n 20 min, pre 
to this pentothal mjyecth 
Cat 5 None Pentothal 25 me./ke. \nimal previously submitt 
>. kev. Pentothal ie moe./Ke. () Trin, repeated ehloroforn 
thesins see Text 
Pentothal 15 me./ke. $2 min. \dditionn chlorotort 
thesia 
Pentothal 1) mo./ke. ») mit Dent! tron respiratory 
| ilysis 
Cat 6 Nome Pentothal IS me. vy, Treated witl thvroxine 
Zed ky Xt 
Pentothal 2 mg./kKg | ! mit irtifiernl res} 
( ti pentot il 
Pentothal v wv ‘ rn 
Pentothal lo D o yomir 
Rabbit None Pentothal “0 me. /kKg 
? 0 ky. Pentothal lO me./ke. 15> min. 
Pentothal ) mig. oy, 10 min 
Rabbit Nom Vi} il ) me uv yo nil vere ised to 
6 kg Pentothal 20 mg./ke. “0 min, ection; pentothal wa 
Kvipal 4) mo./Ke. ~ min. depressant upon res] 
han evipal 
Cat No. 1.—Several electrocardiogram tracings were taken before and a/te! 
he injection of pentothal. The eat died following a rapid injection of 20 me. ke 
the injection of pentotha le Cal dled Tollowing a rapid injection of LO me = 








due to respiratory paralysis. The electroeardiogram did not show disturbances 


in rhythm or conduetion. 


. e . . . Cl 
Cat No. 2 showed a normal ecleetrocardiogram following the injeet ol : 
: ry 
pentothal (Fig. 3.4 7 
( 










Cat No. 3. No disturbanees in the electrocardiogram occurred. 
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These followed ey ery 
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These were followed by an alternating normal and premature 
All changes were completely removed by the intravenous injection of 
However, the disturbances as first seen reoceurred 


a second injection of 15 mg. ke. pentothal combined with 5 mg. ephedrine 
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sulfate. The eleectrocardiogram returned to normal eighteen minutes after thi 
injection. The same cat received repeated injections of K-strophanthin, amount 
ing to 0.15 me. ke. which produced marked changes in the electroeardiogram 
These were irregularly premature ventricular beats. Twelve milligrams per kil 
gram of pentothal, injected at this time, inereased the number of extrasystol 
which was later followed by alternating normal and premature beats. The P-R 
interval was shortened in the normal beats. However, sixteen minutes after thi 
injection of the pentothal, the arrhythmia subsided completely together wit 
the fading of the anesthesia. A toxie dose of pentothal killed the animal by 


respiratory paralysis. Here also, as observed before, the disturbances whic 


appeared after this last injection disappeared again long before the death « 


the animal. 

Cat No. 5 was subjeeted every day for four days previous to the expe 
ment to chloroform anesthesia of fifteen minutes duration. The first injee 
tion of pentothal in this animal was followed by a few ectopic beats, whic 
soon disappeared completely in favor of a normal rhythm. These disturbances 
were more pronounced after the second injection. After normal rhythm was 
restored and the narcosis subsided, chloroform anesthesia was introdueed and 
30 mg./kg. pentothal were injected. Fig. 3C shows the appearance of ectopic 
beats after pentothal. The T-depression present before the injeetion is ques 
tionable in its significance. The electrocardiogram became normal about eleven 
minutes after the injection. Death followed a second injection of 20 me. ke 
pentothal. This dose first caused an arrhythmia, but the rhythm beeame normal! 
long after the respiration had ceased. 

Cat No. 6 was treated for eight subsequent days previous to the experiment 
with thyroxine injection totaling to 8 mg. The weight of the eat dropped fron 
2.8 kg. before this treatment to 2.4 kg. The heart rhythm and the eleetr 
cardiogram remained completely undisturbed after all pentothal injections. 

Generally the pulse rate dropped 20 to 40 beats per minute in eats alte 
pentothal injection. The respiratory depression was more marked than in dogs 

Rabbit No. 1 did not show changes in the electrocardiogram after the first 
two pentothal injections. The third injection was followed by a marked res] 
tory depression which necessitated artificial respiration. A few beats of ect 
origin occurred following this dose. 

Rabbit No. 2.—This animal gave a normal electrocardiogram following 
first 30 mg./kg. of evipal. This amount was injected in two minutes and ea 
a temporary stop of respiration. Twenty milligrams per kilogram pent: 
viven twenty minutes later produced a longer stop ot respiration, but the an 
recovered after artificial respiration was administered. An alternation bet 
normal and ventricular premature beats appeared about three minutes aft 
injection (Fig. 3D). This rhythm occurred in attacks of 10 to 20 beats 1 
times and was finally replaced by a permanent and normal rhythm. Th: 
evipal injection of 30 mg./kg. produced no change in rhythm but a lengt! 


P-R interval, from *4; to %; of a second. The pulse rate was either not 


enced or dropped after both barbiturates. 
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3. Monkeys.—FKive animals (2.2 to 3.2 ke.) were used. Two of these were 


prepared for recording of blood Pressure and respiration after an anesthesia 
as induced through the first or second injection of pentothal. 
Monkey No. 1. There was no change in rhythm or P-R interval in any of 
e tracings. The T-wave was depressed and the pulse rate dropped slightly. 


Monkey No. 2.—Twenty milligrams per kilogram of pentothal injeeted 


within thirty seconds produced cessation of respiration. The animal was re- 
ved by artificial respiration. No significant change in the electroecardiogram 
tracings occurred. The pulse rate increased for a short time. The second injee- 


tion of 12 mg./ke. did not bring about any disturbances in rhythm. 


ws rhatal Studies 
Moy ac i 


Base A, 222 ? 


Monkey No. 4. This animal has already had three pentothal injections which 
ke. 
Forty-two minutes after last injection: 14 meg./kg. pentothal (P) 
Thirty minutes after I; injection of 15 mg./kg. pentothal in sixty seconds 
Note the difference in the effect upon the blood pressure according to the speed of the 
n The electrocardiogram remained normal in all tracings. 


in ninety seconds. 


Monkey No. 3 (recording of blood pressure and respiration ) showed a 


erate drop of blood pressure after the relatively fast injection (one minute ) 
2 mg./kg. pentothal. The electrocardiogram was not significantly influenced 
ny of the pentothal injections done in this animal. 

Monkey No. 4.—The second injection (15 mg./kg.) was used for prepara 
of carotid artery and trachea. Repeated injections of pentothal were given, 
no pathologie disturbances in the cardiae rhythm occurred. As can be seen 
ig. 4, the slow injection of 14 mg./kg. did not influence the blood pressure. 


respiration remained practically unchanged. <A second injection, given 
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somewhat faster, produced a slight drop, secondary rise, and finally a leveling 
off of the blood pressure. The rate of respiration was slightly decreased follow 
ine the second imjeetion. 

Monkey No. 5.—This animal received morphine atropine thirty minute 
previous to the first pentothal injection. The effect of the barbiturate was ver 
much prolonged as compared with other animals. The eleetroeardiogram taker 


after pentothal injection showed the appearance of grouped beats with distur! 
ances in conduetivity as demonstrated in Fig. 5. The pulse rate dropped fron 
180 to 150 beats per minute. The second injection, however, of S&S me. ke. wi 


not followed by any such disturbanees. 


TAB LI] 
MONKEYS 
PRIMARY ANESTIIESIA 


NTERVAI 
BETWEEN 


INJECTIONS 


Pentothal 

Pentothal 5 iv. oO, -6 min. 

Pentothal 2 o./kKe. Rapid injection ‘) seconds 
respiratory depression 

Pentothal y ig’. o, : min. 


Pentothal 
Pentothal 20 mg./ke. min, 
Pentothal y uy v., ) main, 


2 mg. 


l 
Pentothal 1 my. 
Pentothal 15 me./ke. min. 
Pentothal 12 my. yy. 20) min. 
Pentothal 1 
] 


Pentothal 


myg./ke. 1) min. 
5 mg./kg. 4) min. Rapid injection (see Fig. 


Pentothal. Injection until respiratory paralysis, subsequent death. 


Pentothal 10 mge./ky. » mg./kg. morphine sulfate sat 


me./ke. atropine sulfate 


utes before pentothal Inject 


Pentothal S me./ke. ~t) min. 


DISCUSSION 


We shall confine our diseussion to the eleetrocardiographie findings in 
experiments. It is interesting to note that in a number of animals no dist 
anees whatsoever occurred, while in others every injection provoked t! 
Initial ether anesthesia seems somewhat to decrease the appearance of dist 
ances in dogs and eats. However, we do not wish to say if this is an aeeid 
observation or if a definite connection exists, especially since it is hard to be! 
that the effect of a slight ether anesthesia, whieh has been discontinued 
early in the experiment, would influence the reaction of the animal for se\ 
hours. Ether, if given after the appearance of disturbances, was not able to 
press these changes. The nature of the changes in the electrocardiogram 
sisted chiefly of disturbanees in the intraventricular conduction and the ap 


ance of beats of ectopic origin. It is remarkable that often a normal rhythn 


present as long as six minutes after the injection before the first signs of dist 





KOTN-LEDERER PENTOTHAL STUDIES 


Hees occurred, In ohe Instance Wwe observed heats with al sharply inverted 


T-wave, followed by conduction disturbances and finally extrasystoles. 


Like Gruber, we oceasionally noted in dogs alternation of normal and ectopic 


wats. The shortening of the P-R interval in dogs oecurred more rarely in our 


experiments than in those of Gruber. We were not able to find rhythm dis- 


turbaneces as regularly as reported by Gruber. On an average our doses were 


smaller than his. Occasionally small doses (10 me. ke.) were followed by dis- 


turbanees, whereas larger ones would quite frequently not produce any sueh 


( 


anges. Gruber found premature beats in dogs following 10 mg. ke. pentothal. 


lt is important to note that large doses, which caused the deaths of the animals, 


did not bring about any disturbances in the electrocardiogram or, if sueh oe 


rred, they disappeared a considerable time before death. Death was in all 
nstanees due to respiratory paralysis; we observed neither a primary heart death 
nor the development of ventricular fibrillation. The oecurrence of ectople heats 
ollowine the introduction of anesthesia in experimental animals has been ob 
served by Caine and Revnolds* following propylene administration. Kahn and 
tiges,.” however, found no sueh disturbances in man with the same anesthetic. 
Seevers, Meek, Rovenstine, and Stiles!’ anesthetized dogs with evcelopropane and 
found nodal beats, heart block, premature contractions, fibrillation, and death. 
This can happen in the presence of a sufficiently high oxygen tension. Volpitto 
and Marangoni? have published their clectrocardiogram findings in’ pentothal 
anesthesia in human beings and found neither disturbanees in rhythm nor any 
influence upon such already present. We tried, as deseribed above, to damage 
artificially the heart in cats by repeated chloroform anesthesia, strophanthin, 
or with thyroxine. We found that even in the case where strophanthin was used 
and began to produce marked changes in the electroecardiogram pentothal caused 
tvpical disturbances of its own and the eleetroeardiogram became normal 
na few minutes later. In all cases the normal rhythm returned with the 
lof the anesthesia. Similar to Gruber’s findings with epinephrine, we noticed 
ephedrine is sometimes able to remove the rhythmic disturbanees. Large 
es, whieh greatly favor ectopic formation of stimuli, did not sensitize the heart 
» that pentothal caused irregularities. It is most interesting to note that in our 
eriments monkeys, being primates, did not show any eardiae disturbances 
r pentothal was given in moderate doses, except following a morphine pre 
lication. In man, according to the newest publication of Rovenstine’s school, 
listurbanees occurred after pentothal even when used in conjunetion with 
phine. 


SUMMARY 


|. The effect of the intravenous injection of pentothal sodium in dows, eats, 
‘its, and monkeys was studied with special attention to the electroeardiogram. 
ail was used in some instances for Comparison. 


ys A large percentage ot the animals used in our experiments showed ho 


fieant changes in the electrocardiogram following the injection of pentothal. 
» Another group of animals following pentothal injections reaeted with 
irbanees in the electrocardiogram, such as ectopie beats, alternating normal 


premature rhythm, and disturbances in the intraventricular eonduetion, 
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The P-R interval was shortened in some of the animals. Evipal elicited a marke: 
inerease in the P-R interval in one rabbit. Depression of the T-wave may follo 
both barbiturates. 


4. Treatment with chloroform, strophanthin, or thyroxine in eats did nm 
influence the appearance or duration of electrocardiographie disturbances 
Atropine did not overcome these disturbances, while ephedrine may remove ther 
occasionally. 

5. Eleetrocardiographie disturbances, if present, disappeared without ¢ 
ception with the end of the anesthesia. Deaths following a large dose or 
too rapid injection of pentothal occurred always from respiratory paralys 
Present disturbances in the electroecardiogram due to pentothal subsided witho 
exeeption before the deaths of the animals. 

6. Pentothal in moderate doses did not produce any significant changes i 
the electrocardiogram of monkeys, except after morphine premedication.  T 


blood pressure of monkeys was not influenced by a slow injection of the drug 


While this paper was in print, Charl J. Betlach (J. Pharmacol. & Expe 


329, 1937) reported that he f o significant changes in the electrocardi of do 


lowing the administration of imytal or pentothal 
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LABORATORY DIAGNOSIS IN CHRONIC GONORRILEA OF TIE 
KEMALE* 


FRANCES JACOBSEN, M.S., Hlerman C. Mason, MLS... AND Liuoyp ArNoup, M.D.. 


Curcaco, Iuu. 


Hi routine Gram stain for diagnosis of acute gonorrhea is less helpful in 
chronie gonorrhea beeause of seareity of the organisms in the discharge and 
their extracellular position. The value of the cultural method is lessened by the 
fact that due to the peculiar physiology of the gonoecoccus more time and skill 
are required than are routinely practicable. Out of these difficulties has arisen 
he recognition for the need of a test which is simple, definite, and specific. 
The complement fixation test would seem to fulfill these requirements. The aim 
this work was to determine the value of smear, culture and complement 


ation as routine diagnostic aids in chronie gonorrhea of the female. 
LITERATURI 


The gonococcus has long been suspected of being microaerophilic, and the 
les It chooses to survive in, within the hody, seem to bear out this view. 
Wherry and Oliver! were the first to culture the gonococeus in the presence 
reduced oxygen tension by using Nowak’s method of culturing in conjune- 
tion with B. subtilis. Ruediger® obtained good growth by using rubber stoppers 
place of cotton plugs and concluded that reduction of oxygen tension, rather 
n the presence of carbon dioxide, was the important faetor. Roekwell and 
eKhann® obtained growth in pure hydrogen but not under the anaerobic 
dition produced by caustic soda and pyrogallie acid. MeLeod and his asso- 
tes,* Leahy and Carpenter, Nve and Lamb,® and Luther Thompson’ find the 
sence of & to 10 per cent carbon dioxide beneficial. Thompson produces the 
bon dioxide by placing 10 e@.e. of an 84 per cent solution of sodium biear- 
ate in a beaker along with the inoculated plates in a museum jar and then 
ettes 10 ¢.¢. of 3.3 per cent sulphuric acid through a hole in the lid and 
s the hole. 
Schultze® first observed the effeets of alpha-naphthol and dimethyl para- 
nvlenediamine on bacteria. Gordon and MeLeod® poured 1 per cent dimethy1- 
iphenylenediamine hydrochloride over their cultures and found that it differ- 


ited between V. cholera and B. coli. The former turns pink (Wurster’s red) 


then within a few minutes becomes black, while the latter does not change 


mm the Research Laboratories of the State Department of Public Health, and the 
of Illinois College of Medicine, Department of Bacteriology and Public Health, 


eived for publication, August 3 
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color. The reaction likewise differentiates between gonococei, staphylococei, and 
streptococe, Alone with the gonoceoeeus other positive oxidase reactors are 
V. cholera, N. intracellularis, N. catarrhalis, N. flava, Bo subtilis, Bo anthracis 
B. pyocyaneus, IW. influenzae, and I. pe rfussis. Most of these, however, ear 
be easily differentiated from the PONOCOCCUS by the appearance of their colonies 

Dimethy] paraphenyvlenediamine hydrochloride turns oxidase positive col 
onies first pink, then eradually black within fifteen minutes. When the colonic 
are blaek, the bacteria have been killed. Price!’ finds a pseudoreaction turnin 
brownish pink to brownish black. Some workers prefer the tetramethyl con 
pound beeause it does not kill the bacteria as soon. It turns oxidase positir 
colonies deep purple, rather than black, and is more sensitive, giving positi 
reactions with B. influenza and H. pertussis. However, it darkens the med 
quickly, making observation difficult and is much more expensive. The metho 
how in use is to pour a few cubie centimeters of a 1 per cent dimethyl compound 
or 0.5 per cent tetramethyl compound, over the plate and immediately pour 
off again. The solution darkens in a few hours at room temperature, but 
mains useful for several days. Leahy and Carpenter’? use the dimethyl] cor 
pound. MeLeod and his coworkers, Thompson,'* and Spohr and Landy" 
the tetramethyl compound. Those who use the dves agree that they are ve 
useful in detecting colonies of gonococei, and it is significant that 14 per cent 
of the positive cultures found by Leahy and Carpenter were detected only 
the use of the oxidase test and would have been missed otherwise. 

Since other bacteria present in the cultures may eive the oxidase reaetio 
most workers stain and examine the oxidase positive colonies and ident 
further by fermentation reactions. Elser and Huntoon'’ established the 
that the eonoeoeceus ferments dextrose. but not maltose. while NV. intracel/lul 
ferments both and NV. catarrhalis neither. Cole and Llovd'® found some ferme: 
tation of galactose as well as elucose, but Torrey and Buckell’® could not s 
stantiate these findings. 

Raven,’* by using immune serum and by aging her eultures, has produ 
dissociation of the gonococcus which differs in its Gram stain, colony appeara) 
and fermentation reaction, Herrold,’’ by culturing in unfavorable enviroun 
was also able to produce Gram-positive forms which are of significance i 
clinical course of gonorrhea. Williams and Styron,?” Barringer, Strauss. 
(‘rowley,?' examining various causes for cervicitis, found that catarrhalis, st 
tecoeel, coccobaeilli. B influenzae, diphtheroids, trichomonas, veast, ancl 
homyvees gave symptoms causing erroneous diagnosis of gonorrhea. Williams 
Styron emphasize that the streptoeocei and coecobacilli existing with or wit 
the gonocoeeus may complicate any laboratory diagnosis. 

McLeod, after examining 2,062 eases, concludes that eultures, espe: 
from the cervix, are superior to smears for diagnosis. He could not ex} 
the residue of cases with positive smears and negative eultures. Leahy 
Carpenter obtained 130 positive cultures from 302 specimens, which wi 


per cent more than by the smear method alone. Spohr and Landy wit 


patients found 10 per cent negative smear, but positive culture, and 37 pet 
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woth positive smear and culture from the urethra; 82 per cent negative smear, 
but positive culture from the eervix, and 19 per cent both smear and culture 
ositive. 

Muller and Oppenheim®? were the first to employ the complement fixation 
est as an aid in differentiating eonococcal arthritis from arthritis due to other 
auses. Barringer, Strauss and Crowley state that in a previous study of 256 
ases of gonorrhea in females the complement fixation test is valuable. Any 
egree of positiveness indieates gonorrheal infection. It becomes positive three 
to five weeks after onset of infection, is negative during the acute stage, and 
becomes positive during the subacute stage when smears and cultures are doubt- 
ful, and during the chronic state subsides along with bacteriologic and clinical 
iIndings. From 200 eases of possible vonorrhea they obtained positive results 
for 110 by either smear, culture, or complement fixation. Ninety-five cases 
were positive hy complement fixation, and 27 were positive yy that test alone. 

illoch®* states that the complement fixation test in women gives a low positive 
rate when only the cervix is involved, a positive rate of 60 per cent in cases of 
pvosalpinx and involvement of Bartholin glands, and usually negative reactions 
in eases of urethritis. Torrey, Wilson, and Buekell?* found smears of least 
value, cultures next, and the complement fixation test of @reatest value in diag- 


l Sing ehronie eonorrhea 


PROCEDURE 


Isolation of the gonococeus was attempted in 100 female eases of ehronie 


gonorrhea. The patients’ svmptoms fitted in general the clinieal criteria, out- 
li) 


ed by Smith and Wilson,?? which are as follows: 

Discharge: Shght or profuse, mucopurulent in character. 

Bartholin glands: Showing fibrous change and purulent discharge. 
Skene’s olands: express pus On Massage, 

Urethra: No inflammation apparent. 

Cervix: May or may not be enlarged. Canal usually unduly patent. 

KM rosions fairly constant and mucopurulent discharge. 

Kvidence of prior adnexal involvement such as the thickened tubes, loss 
iobility of uterus, with evidence or history ot previous pelvie or abdominal 
rery, 

Urethral and endocervieal smears were taken with applicators and stained 
(iram’s method. Smears showing Gram-negative, intracellular coffee-bean 
ed diplococei were considered positive, while those showing such organisms 

extracellularly, were regarded as doubtful or suspicious. Plated culture 
a were directly streaked from urethra and endocervix with sterile cotton 
cators, and within two hours were placed in an incubator kept at 35° to 

(. During the first half of the experiment a shallow pan of water was 
in the bottom of the incubator. The pan of water was later disearded, and 
ultures incubated in lots of six to eight in airtight Novy jars in which 8 
) per cent carbon dioxide was produced by mixing sulfurie acid with a solu- 
of sodium bicarbonate as in Thompson's method. The routine media used 


plain blood agar, chocolate agar, amniotic fluid agar, testicular agar 
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Difeo), choeolate agar with a Douglas agar base, and ascitie fluid agar wit 
a Douglas agar base. Endo plates were inoculated throughout the experiment; 
eulture work. One per cent dextrose and 1 per cent maltose were made up i 
Douglas-ascitic fluid agar and tubed with rubber stoppers for fermentati 
tests. The pH of the media in all instances was between 7.3 and 7.6. A 
types of colonies were subeultured and stained after forty eight hours’ ineub: 
tion. Later, only oxidase positive colonies were stained and subeultured. 
trial was made with a 1 per cent solution of tetramethyl-paraphenylenediami 
hydrochloride, but this compound Was too eXpensive to be used routinely, al 
was replaced by the dimethy] compound, A few eubie centimeters of a fres 
] per cent solution were poured on each plate and immediately poured off. 

Blood was drawn from each patient and both the Kahn and the gonococe 
complement fixation tests were made. Parke-Davis polyvalent antigen was used 
for the latter. 

RESULTS 
The eases will be eonsidered in two Groups: the first eroup Was €o! 


prised of twenty-four patients regularly attending the Gynecology Clinic 


rivi 


ql 


SI 


> 
. 


FIXATION 


URES P¢ 


URES 
GONOCOCCUS CO) 


CERVICAI 


{ otLp I 
Illinois Researe] 
Hospital Gyne 
cology Clinie 
Per Cent Positive 

GROUP Il 
‘ook County Hlos 
pital (Gyne 
cology surgery 


Per Cent Positive 


the Illinois Research Hospital, and the second group of seventy-six 
admitted principally for surgery to Wards 40 and 43 of the Cook 
Hospital. Approximately one-half of the patients were negroes. 

In the first group, two patients showed positive urethral smears 
patients suspicious. Three gave positive urethral cultures repeatedly. 
gave positive cervical smears and five only suspicious. Six gave positive cei 
eultures: seven gonococeus complement fixation and two Kahn tests were 
tive. In the seeond group, one positive urethral smear and ten suspicious 
obtained. Ten positive urethral cultures were obtained. One cervical 
was found positive and eleven suspicious. Eleven cervieal cultures wer 
tive; twenty-five gonococcus complement fixation and fifteen Kahn tests 


positive (see Table RB), 
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Considering the correspondence of baeteriologie and serologie methods of 
diagnosis in the two groups of 100 patients, we find 10 positive by bacteriology 
nd serology, 1? positive only Hy bacteriologie methods, and 21 positive only 
the complement fixation test. Of the 14 surgical specimens submitted (5 
pus and 9 of tissues), bacteria were found in smears in 5 eases of whieh 
only one showed Gram-negative diplocoeci and growth of other organisms was 


obtained in 3 cases with absence of Gram-negative diplocoeei (see Table TI 


TABLE II 
SURGICAL SPECIMENS FROM CASES WITH CHRONIC GONORRHEA 


GONOCOCCUS 
COMPLEMENT 
FIXATION TEST 
erine pus Negative Negative Positive 
‘ubal pus Negative Negative Negat ve 
Ovarian pus Small Gram-positive 3 Negative Positive 
tracellular bacilli 
Gram-positive bacilli Negative Positive 
intra- and extracellular 
Chains of Gram-positive 
coccobacilli 
Gram-negative baeilli Gram-negative bacilli Positive 
with centrospores 
Uterine tissue Negative Gram-negative bacilli Positive 
Bartholin tissue Negative Gram-negative bacilli Negative 
Tubal tissue Few Gram-negative Gram-negative bacilli Positive 
baeilli 
Negative One colony of Gram Negative 
negative cocecl 
Negative Negative Negative 
Negative Negative Negative 
Few Gram-negative Gram-positive diplo Positive 
extracellular diplococei bacilli oxidase positive 
tissue Few Gram-negative Negative Positive 
baeilli 
Ovarian tissue Negative Negative Positive 


Cultures from urethra and cervix of 46 patients showed B. colt colonies on 
Kndo’s agar in 6 eases, 2 of whieh showed them from both urethra and cervix, 
from only the urethra and 3 from only the cervix. Of these 6, three gave 
tive laboratory tests for gonorrhea. 
Staining each type of colony brought out the fact that in both urethra and 
ix Gram-positive cocei and bacilli predominate by a ratio of 3 to 1 over 
im-negative forms whieh were mainly bacilli. Yeasts occurred rarely, about 
er 10 Gram-negative forms. Streptothrix were found on smears much more 
juently than yeasts. The presence of Gram-positive cocci in pairs, chains 
Gram-positive bacilli with hemolytie streptococci in patients where no 
woeei could be demonstrated suggests the possibility of overgrowth of the 
inal infection, because repeated complement fixation tests were positive. 
oth the one per cent tetramethyl-paraphenylenediamine hydrochloride and 


dimethyl compound kill bacteria within several minutes, turning the colonies 


k and prohibiting subcultures. Both compounds were found to be acted 


n by bacteria other than Gram-negative diplocoecei. Colonies of Gram- 
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positive and Gram-negative bacilli, veasts, and rarely Gram-positive cocel i 
clumps or pairs become dark, but not as rapidly or definitely as did the gone 
cocci. The dves were very helpful for a rapid determination of negative plates 
but when suspicious small round colonies appeared on a plate, a higher inci 
dence of positive subeultures was obtained by picking off a representative colon) 
before flooding the plate with the dve, and then subeulturing if the other simil: 
colonies gave the oxidase reaction. Running the dve over the plate otte 
caused contamination of the gonoeoceus colonies and, therefore, contaminate: 
subeultures. The percentage positive without the use of the dye was 4 per cent 
while the percentage positive with dve and earbon dioxide was 11 per cent. 

Preliminary cultures on plain agar showed less growth than on the rich 
media, and never gave any Gram-negative coeci. Of the 44 cultures on amnioti 
fluid agar 4 per cent were positive ; of 70 on blood agar 4 per cent were pos 
tive; on testicular (Difeo) 4 per cent; on chocolate agar 9 per cent; on Douela 
agar with sodium acid phosphate plus ascitie fluid 9 per cent; and on Douek: 
agar plus heated blood 14 per cent were positive. These results are quite ir 
dieative, but not conclusive, because the oxidase test and carbon dioxide wet 
never used with plain chocolate, testicular, or amniotic agar. 

When the eultures were ineubated in the presence of moisture but without 
carbon dioxide, the percentage positive was about 8.5 per cent; and when i 
cubated in closed jars containing 8 to 10 per cent carbon dioxide, the per cent 
positive increased to about 15.5 per cent, The beneficial effect of carbon dioxi 
seems to be clear. 

Fermentation media prepared according to Zinsser and Bayne-Jones?" whit 
calls for the addition of sugars to Douglas-ascitic fluid agar, and tested wit 
strains of B. coli, N. catarrhalis, and a Torrey strain of gonococeus gave thi 
tvpieal reactions. The difficulty in obtaining pure cultures of the gonoeoccis 
on fermentation media, and the results of various workers who examined | 
dreds of cases without findine NV. catarrhalis or N. intracellularis seem to m: 
it unnecessary to attempt routine identification by sugar reactions for eonfirn 
tory diagnosis. However, the presence of other Gram-negative diplococe: 
diplobaeilli in smear and culture makes confirmatory diagnosis on fermentat 


media absolutely necessary in chronic gonorrhea. 


DISCUSSION 


Since 15 ‘‘suspicious’’ direet smears were unconfirmed by other tests 
19 were confirmed, the difference does not seem great enough to warrant 
port of gonocoeeus positive when only Gram-negative typical coffee-bean ext 


cellular diplocoeei are present. However, when one elicits a previous hist 


of exposure, the medicolegal aspects place the burden of chronic gonorrhea 


the laboratory, beeause repeated tests are necessary to establish diagnosis. 

The value of repeated smears and eultures is shown by the facet that 
17 positive urethral and cervieal cultures obtained from 9 patients in (1 
I, 51 urethral and cervical cultures were taken from these patients, and by 
fact that in this same group the percentage of positive cultures was higher | 
in Group IT. 
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Concerning isolation of the gonococcus from surgical specimens we see that 
ositive smears and cultures are infrequent and rare. The bacteria observed 
are diffieult to morphology and 


deseribe beeause of variations in stainine 
reactions. 


The incidence of B. colt indicated that its presence in the female genito- 
inary tract of 13 per cent of the gvnecologie patients was due to the prox- 


mity of the reetum and faulty hygienie habits. 


The frequent predominance of 
her organisms where repeated laboratory tests for gonococei are negative sue 


ests that clinieal criteria are apt to be misleading and should always be verified 
vy repeated laboratory tests. 


The use ot the oxidase test IS recommended as all additional aid to isolation 


ither than as a sole test, and should be used in conjunction with direet observa- 
tion of the colonies and with the Gram stain. 


The marked increase in positive results following use of Douglas agar as 


base with heated blood or ascitic fluid and incubated in a moist carbon dioxide 
{mosphere demonstrates the importance of these factors. Sinee the chocolate 
Douglas agar gave a higher percentage of positives with larger colonies of the 
vonocoecus than did the aseitie 


Douglas agar, it is the method suegested for 
routine use. 


CONCLUSIONS 


1. Douglas agar with heated blood is the medium of choice for culturine 

nocoeeL because of the nutritive value of the Douglas agar and the erowth 

stimulating factors present in heated blood. 
9 


M1 


The presence of carbon dioxide in the incubator atmosphere is of more 
lh 


ortance than the presence of moisture in the primary isolation of gonococei 
culture. 


3. The oxidase test with dimethyl-paraphenvlenediamine hydrochloride 
es as a confirmatory test in the isolation of gonocoeei. 

$. Isolation of gonococei from 14 surgical specimens taken from patients 
a history of chronie gonorrhea was not successful. 

>. For the laboratory diagnosis of chronie gonorrhea in women, cultures 
superior to direet smears, and gonococcus complement fixation tests are 
erior to either cultures or direct smears. 


REFERENCES 
Wherry, W., and Oliver, W.: Adaptation to Certain Tensions as Shown by Gonocoecus 
and Other Parasitic and Saprophytic Bacteria, J. Infeet. Dis. 19: 2SS, 1916. 
Ruediger, E. H.: Exclusion of Air in the Cultivation of the Gonococcus, J. Infect. Dis. 
24: 376, 1919, 
Rockwell, G., and MeKhann, C.: The 
Environments, J. 
McLeod, J., Coates, J., 


Cronococcus 


Growth of the 
Infect. Dis. 28: 249, 1921. 


Rappold, F., Priestley, D., and Wheatley, B.: Cultivation of the 

t Method in the Diagnosis of Gonorrhea with Special Reference to 
the Oxvdase Reaction and to the Value of Air Reinforced in Its 
Content, J. Path. & Bact. 39: 221, 


eahyv, A., and Carpenter, C.: 
Method, Am. J. 


Gonococeus in Various Gaseous 


as ¢ 


1954. 
The Diagnosis of Gonococeal 


Syph., Gonor., & Ven. Dis. 20: 347, 1936. 
Nve, R.. and Lamb, M.: 


Increased Carbon Dioxide Tension as Aid in Primary Isolation 
of Certain Pathogenic Bacteria, J, A. M. A. 106: L075, 1936, 


Carbon Dioxide 


Infections by the Cultural 





736 rHE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Thompson, L.: A Simple Method of Supplying Carbon-Dioxide in Jars for Bacteriologi 
Cultures, Am. J. Clin. Path. 5: 315, 1955. 

Schultze. W. H.: Ueber eine neue Methode zum Nachweis von Reduktions-und-Oxyd: 
tionswirkungen der Baktierien, Centralbl. f. Bakt. 56: 544, 1910. 

Gordon, J., and McLeod, J.: The Praetieal Application of the Direct Oxidase Reacti 
mm Bacteriology, J. Path. & Bact. 31: 185, 1928. 

Price, I. H. O.: A Simple and Efficient Egg-Albumen Medium for the Cultivation of t 
Gonococeus, J. Path. & Bact. 40: 345, 19535. 

Price, I. H. O.: The Oxidase Reaction in the Laboratory Diagnosis of Gonorrhea, Br 
M. J. 1: 199, 1929. 

Leahy, A... and Carpenter,  - The Isolation of Neisseria Gonorrhoeae, J. Bact. 29: 
1935. 

Thompson, L.: Other Oxydase Positive Bacteria Found in Cultures Made for Neisser 
Gonorrhoeae, J. Bact. 31: SZ, 1956. 

hr, C., and Landy, M.: A Cultural Method for the Diagnosis of Gonorrhea Employ 

the Direct Oxydase Reaction, J. Las. & CLIN. Merb. 21: 650, 1935-36. 

Elser, W., and Huntoon, F.: Studies on Meningitis, J. Med. Res. 20: 371, 1900. 

3. Cole, S., and Lloyd, D.: The Preparation of Solid and Liquid Media for the Cultivat 
of the Gonococeus, J. Path. & Baet. 21: 267, 1916-17. 

Torrey, J., Wilson, M., and Buckell, G. T.: Comparative Value from Standpoint of Publ 
Health of Smears, Cultures and Complement Fixation in the Diagnosis of Chror 
Gonorrhea in Women, .J. Infect. Dis. 31: 148, 1922. 

Raven, (C.: Dissociation of the Gonocoeceus, J. Infect. Dis. 55: 32S, 1954. 

Herrold, R.: Altered Environmental Gonococeal Forms and the Probable Mechanism 
Cure in Gonorrhea, Am. J. Syph., Gonor., & Ven. Dis. 20: 614, 1936, 

Williams, A., and Styron, N.: Specific Bacterial Cervicitis, Am. J. Obst. & Gyne 
547, 1933. 

Barringer, E., Strauss, H., and Crowley, D.: Problem of ‘‘Clinical Gonorrhea’’ in 
Female, Am. J. Obst. & Gynec. 24: 538, 1933 

Muller, R., and Oppenheim, M.: Ueber den Nachweis von Antikorpern im Serum 
an Arthritis gonorrhoica Erkrankten mittels Komplementablenkung, Wien. 
Welnsehr. 19: S894, 1906. 

Tulloch, W. J.: A System of Bacteriology, Med. Res. Council 2: 259, 1929 

Torrey, .J. C., and Buekell, G. T.: Cultural Methods for the Gonoeoecus, J. Infect. D 
Si: 125. 1923. 

Smith, J.. and Wilson, M.: Comparison of Smear, Culture and Complement Fixatior 
Chronic Gonorrhea in Women, J. Immunol. 5: 499, 1920 

Zinsser, H., and Bayne-Jones, S.: A System of Bacteriology, ed. 7, New York, 

D. Appleton Century Co. , 


CONCENTRATION OF TUBERCLE BACILLI FROM SPUTUM BY 
CHEMICAL FLOCCULATION METHODS* 


Joun HL. Tanks, Pu.D.. Haroun F. Cuark, M.A., AND HARRY FreLpMAN, UA 
WastHINGTON, D. C 


N VARIOUS experiments which have necessitated the removal of tube 

bacilli from suspensions in water and other fluids, it has been observed | 
these organisms could not be sedimented with any degree of completeness 
prolonged centrifugation in machines of the conventional design and speed. 
certain instances this difficulty was overcome by the preparation of alum flo 
lations in the water with the result that the bacilli were removed quite 
pletely during very brief centrifugation. On other occasions, the baeill 


washed by centrifugation in solutions which approximated the isoelectric ] 


of the organisms (plII 2.8). 


*From = the Department of Bacteriology, School of Medicine, George Washinetor 
versity, and the U. S. Public Health Service, Washington, D. C. 


Received for publication, Sept. 1, 1937. 
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These observations suggested that the coneentration of tuberele bacilli 
‘rom ¢linieal specimens by centrifugation in the usual way might be extremely 
inefficient and that, possibly, the use of floeculating agents or the isoelectrie pH 
might assist in the collection and demonstration of bacilli from sputa and bodys 
luids whieh are negative when concentrated by the usual methods. 

A preliminary series of tests was made on positive sputa by using 0.5 per 
eent alum to flocculate the supernatant fluids which are discarded following the 
customary ‘‘centrifugation of digested sputum at high speed for 30 minutes.’’ 
Microscepic examination of these alum precipitates always revealed that the 
usual centrifugation had not collected all the bacilli from the supernatant fluids. 
The alum precipitates often contained more bacilli than the original centrifuge 
sediments. It was thus clearly demonstrated that direct centrifugation does not 
collect the tuberele bacilli from sputum completely enough to qualify as a de 
sirable method. 

It was the purpose of this study to learn what might be expected in routine 
nical work if acid agglutination or chemical flocculation methods were em- 
oved for the concentration of tubercle bacilli. The experiments were devoted 

to a careful quantitative analysis of the efficiency of the methods rather than 
to the collection of information from a long series of clinical specimens, 

The procedure recommended for the concentration of tuberele bacilli from 
sputum will be outlined and discussed, and then data will be given concerning 
the efficiency and usefulness of the various flocculation methods which were 
studied. 

METHODS 

Vethod for the Concentration of Sputum.—The following reagents are re- 
red: 

a) Digestor—4 per cent sodium hydroxide which contains 0.2 per cent 

ssium alum and 0.002 per cent bromthymol blue. 

1 Hvdroehloric acid approximately 2.5 N (25 per cent of cone. HC] 

olume 

¢) Ferrie chloride solution (1 per cent of FeCl, in distilled water). The 

entration is carried out as follows: 

l. Mix 5 ¢.e. of sputum with an equal volume of the digestor. Digest in a 
ter-bath at 37° C. for thirty minutes with occasional shaking. 

2. Add 2.5 N HCl drop by drop with shaking, until the color of the indi- 

denotes approximate neutrality. Shake for thirty seconds. If flocculation 

not occur in less than five minutes, add 0.2 ¢.c. of the ferrie chloride solu- 
ind shake again (rarely necessary 

. Centrifuge the floeculated sample for five minutes at top speed to pack 

recipitate. Diseard the supernatant fluid. 

!. Prepare uniform smears on glass slides, dry in air, heat fix, and stain by 

Neelson’s method. 

This procedure as stated can be applied routinely to all sputa and has given 

ts which consistently excel (vide infra) those obtained by direct centrifuga- 


fa portion of the digested sputum at 1000 xg* for one hour. However, 


1000 xg means a relative centrifugal force of 1000 times gravity. This symbol (xg) 
used to designate the centrifugal force which was used in all centrifugations. 
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a consideration of several of the factors whieh contribute to the quality of th 


able for cultivation or animal inoculation. 


centrifuge, collected by passing the floecculated sample through a small pleated 


filte 


The 


shaken violently at the moment that the agent is added. An occasional 
will 
amounts of urea or other substances which are known to prevent the preci 
tion of these hydrous colloids. In such cases, more of the chosen reagent s 


be added, and the shaking of the system should be delayed until conside: 
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Its and information concerning certain details of the technique, will assist 


in employing the method to the greatest advantage. 


Since it is the purpose of any concentration method to collect the larges 
ible number of tuberele bacilli in the smallest possible volume, it is obviou 
homogenized sputa which contain an appreciable amount of undigest: 


lue should, prior to flocculation, be centrifuged at 500xe@ for five minute 


to remove the debris so that a bulky precipitate does not result from the flo 


tion. This step does not remove a significant number of bacilli and nee 


require extra glassware, because the alum precipitate can, if necessar 


he made in the same tube and ceolleeted on top ot the packed debris. i orc 


to obtain small precipitates the concentration of alum finally chosen was 1] 


1 


smallest amount which would flocculate in the majority of sputa. Occasion 
sputa inhibit the flocculation. These samples are floeculated with ferrie chlorid 


hydrous ferric oxide) which ranks next to alum in efficiency. 


Flocculation of the alum will oceur over a pH range of 4.5 to 95. It 
necessary that the reaction be brought within the useful range of 
nthymol blue. A drop or two of the digestor is added for baeck-titration 


sputum digest is made too aeid. The ptt zone oft 7.0 was chosen beeaus: 


very bulky precipitates of protein and alum occur at lower pil ranges (esp 


cially at pH 4.7) and beeause films from alkaline precipitates do not stick well 


the glass slides. The approximately neutral precipitates are also most 





It is important that the precipitates of alum or ferrie hydroxide do not 


lire an electrical centrifuge for collection. They can be packed in a hand 


r paper, or even by aspirating the fluid into a pipette which is plugged at 


bottom with absorbent cotton. In the latter cases, the smears may be mac 


by rubbing the filter paper or the cotton directly on the glass slides. 


The precipitates obtained with the floceulating agents are smooth and 


ereamy, and should not be spread by pressing them between two glass slides 

v should be smeared evenly over the surface of the glass slides, usit 
technique similar to that employed for the preparation of Breed smears 
milk. The uniformity of the films, together with the even background prov 

the microscopic fields, permits the preparation of quite heavy smears and 
thus facilitates the microscopic examination. 

Method for Flocculation in Urine.—To each 10 ¢.¢. of the urine, add 0.5 «.¢ 
of 5 per cent alum solution, or 0.5 e¢.c. of the 1 per cent FeCl, solution an: 
necessary, adjust the pH reaction to the neutral range. The sample should | 


inhibit the flocculation of these agents because of containine un 


hould 
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recipitation of the newly added reagent is observed. The precipitate should 
then be dispersed throughout the urine by violent shaking. This modification 
of the precipitation method is in reality similar to the use of freshly prepared 


ereams of alum or iron (vide infra) 


EXPERIMENTAL DATA 


Comparison of Various Flocculation Methods.— At first two flocculation 
methods were compared with Petreff’s method of concentration by direct centrit- 
wation. After the superiority of the two floeeulation methods had been 
established, these methods were compared with other floeculating procedures 

ich were designed to simplify the technique and to improve the degree of 
concentration. 

Since the methods were changed repeatedly, only the general scheme of 
procedure can be outlined as applying to all experiments. 

The sputa were collected* in sterile glass bottles which contained a few 
vlass beads. The samples were homogenized on the same day by violent shaking 
or by digestion for thirty minutes in a water-bath at 387° C. with an equal 

ime of acid or alkali. When uniform portions of the same digest were de- 
sired, the homogenized sputa were poured into sterile 50 ¢.¢. centrifuge tubes 
and centrifuged at 500xe for five minutes to remove any debris. This step did 
not cause sedimentation of the bacilli and served to provide an absolutely uni- 
form fluid on which to test the various methods of collection. Five cubie centi- 
meters of the homogeneous digest were placed in each of the required number 

15 by 120 mm. round-bottomed Pyrex tubes and subjected to the desired 
method of concentration. 

Following concentration, the supernatant fluids were poured off, and the 
bes were drained for five minutes while inverted on paper towels which had 

soaked in Hel, (1:1000). The sediment was taken up in_ serologie 

ettes (graduated to 0.01 ¢..), and 0.01 ¢.¢. portions were carefully spread 
marked areas of 2.0 sq. em. on clean glass slides in duplicate. 

The films were fixed by heat and stained at 37° C. for one hour in a 

in jar which contained carbolfuchsin. The stain was poured off, the slides 

rinsed in water and decolorized with aleohol containing 3 per cent by 

me of concentrated hydrochloric acid. They were counter-stained with 
vlene blue for one minute. During examination of the slides both the 
her of acid-fast bacilli seen and the number of fields counted were recorded. 
the occurrence of the bacilli in clumps does not inerease the possibility 
iscovering the organisms in stained smears, all clumps were recorded as a 

bacillus. 

The first series of quantitative tests on positive sputa were made to c¢om- 
the number of bacilli which could be collected from 5 ¢.¢. portions of the 


NaOH digests by: (a) centrifugation at 1000 xe for sixty minutes 


roff’s method with prolonged centrifugation), (b) centrifugation at 1000 xg 


*We are indebted to Dr. A. C. Leonardo, of the Tuberculosis Hospital of Washington, D. C., 
kindly furnished the sputum and information concerning the positiveness or nega- 
f sputum from each patient on the basis of repeated direct microscopic examination. 
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for sixty minutes after the H-ion reaction of the sputum was adjusted to thi 


centrifugation fo 






isoeleetrie point of tuberele baeilli (pH 2.8 to 3.0), (e 
three minutes of alum precipitated, and (d) of iron precipitated samples (si 


The results showed that although the tsoele 






methods in the next paragraph 
trie method permitted the collection of more bacilli than plain centrifuging o 










the NaOH. digests, it was definitely inferior to alum or iron flocculation int! 
collection of the bacilli. The isoelectric method was not studied further. 

A second ot NaQOll 
sputum digests were employed in determining the number of bacilli whic 
be the neutralized diges 








series tests was earried out in which homogeneous 





eould examination of the following: (a 





found by 





alum precipitate, and (d) iron precip 





from centrifugation, (¢ 









sediment 





time 


were 


made 


hy 


adding 0.5 @.e. 


ot 


floeeulations at that 
5 per cent alum to each 5 ¢.c. sample (final concentration of 6.5 per cent alum 

followed by the addition of 2.5 N HCl to produce a pH of approximately 4.7 
The iron floeculations were mad 


tate. The alum 










in the presence oft bromeresol green indieator. 





by adjusting the pH of the sample to a pink color of phenolphthalein and the 
adding 0.25 ¢.c. of 1 FeC] (final of 0.05 


which caused precipitation at a pl of approximate neutrality 


ceoneentration 





eent solution 





per 





cent 









TABLI 









BACILLI FROM A KNOWN POSITIVE SpucTumM 













CENTRIFUGING BACILLI FOUND CONCENTRA 









METHOD 

rIME IN MINUTES IN 50 FIELDS rIioN FAC 

a) Direct examination of sputum digest 9 l 
b) Centrifugation 60 64 7 
Alum floeeulation 3 27 <14 

d) Tron floeeulation 3 169 19 




















Centrifugeat n t 1000x¢g 








Table I shows typical results from the concentration of a positive sputum 






The digested sputum, rather than the original, was used in the direet micro 


scopic examination, because it appeared the only means of obtaining a su 


the baeilli to 





the eounts signifieant. The 






ciently even distribution of make 










inereased numbers of bacilli seen as the result of concentration are expressed as 
a ‘‘eoneentration factor’’ which is based on the direct examination as unity. 

The table indicates that the concentration methods inereased the number 
of bacteria in fifty fields by factors of 7 (direct centrifugation), 14 (alum 
and 19 (iron It must be remembered, however, that the digestion process 
doubles the volume of the sputum sample. Unless the process of homogenization 
breaks up elumps of bacilli sufficiently to double the possibility of finding them 
on direet examination, these concentration factors must be halved in order to 
indieate the extent to whieh the concentration methods actually enhanee tli 
possibility of demonstrating bacilli in a tuberculous sputum. 

Table II shows the results of applying the foregoing concentration met}iods 






to 8 sputa which were known to be repeatedly negative o1 


In 


hands the examination of 200 microscopic fields gave negative results 01 


(as deseribed 





hasis of direct microscopic examination at the Tuberculosis Hospital. 
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inconcentrated samples. It will be noted that after concentration all of the 
sputa remained negative (100 fields) with Petroff’s method and with the alum 
locculation method, while two sputa were positive in the ferrie chloride (iron 
concentrates. 

11 


Might Seurva Witten WERE REPEATEDLY NEGATIVE BY Dinect Mickos 
EXAMINATION 


Each sputum was digested with 4 per cent NaOH and given a preliminary centrifugation. 
homogeneous supernatant fluid was then concentrated by three methods: a) direct cen 
fugation, (b) alum, and (¢) iron (ferric chloride) flocculation. 


Results of cultivation,t indicating the 
Baecilli found in 100 microscopic number of culture tubes which were 
fields following: positive for each concentration method 


CENTRIF 


UGATION 


ALUM ON’ <egetacns A IRON 


bo i “¥ ‘sy a Sg 


() 


Centrifugation at ) he time indicated (’ minutes). 
The sediment from eacl oncentration method as cultivated on 6 tubes of medium 


At the same time the sediment from each concentration method was seeded 
‘orper and Uvyei’s glycerol potato medium. It is of interest that positive 
vation results oecurred only in the two sputa which gave positive miero- 
ie results, and that the alum precipitates gave a higher incidence of growth 
the other sediments. 
Although there has not been opportunity for further study of cultivation 
sputum by the use of flocculated sediments, it has been ascertained (un- 
shed data) that the alum and iron precipitates do not interfere with the 
th of minimal numbers of tubercle bacilli or other bacteria. 
Simplification of the floceulating procedures was undertaken by: (a) the 
ration of ‘‘creams’’ of alum or iron which could be stored and added to 
mens just prior to their centrifugation, and (b) by the incorporation of 
loceulating agents in a ‘‘digestor’’ so that flocculation would oeeur on 
‘lization of the digested sputum. 
\/um or Tron **Creams.’’—The 1 per cent FeCl, solution was precipitated 
addition of N/10 Na.CO, in the presence of bromthymol blue indicator, 
the supernatant fluid above the settling precipitate showed a pH reaction 
proximately neutral. The alum ‘‘ereams’’ were prepared by the addition 
10 NaoCO, to a 5 per cent solution of alum in the presence of bromeresol 
indieator and adjusting the pH to approximately 4.7. 
he alum and iron precipitates were then adjusted in volume so that 1 ¢.c. 


suspension was required for each 9 e@.e. of sputum sample. These 
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‘creams’” were tested for their collection powers while fresh and also afte 
autoclaving to hasten the aging Process which is known to oceur in all su 
hydrous colloids. The dispersion of the fresh, and especially the heated (aged 
creams in digested and neutralized sputum samples gave results which w 
somewhat inferior to those which were obtained by making the flocculation 
directly in the individual samples. These **ereams’” were felt to be of 
greatest usefulness only in concentrating specimens such as urines which 
hibit the formation of precipitates. 

Ineorporation of the Floceulating Agent in the Digestor.—The ineorpor 
tion of ferrie chloride in acids or in NaOH is not feasible. This salt is insolul 
in alkali. It did not precipitate on neutralization of oxalie or sulphuric 
digests of sputum because its flocculation was inhibited by the presence 
proteins in the sputum. Although 1 me. of FeCl, per cubie centimeter of a 
digestor precipitates on neutralization in aqueous systems, 1 per cent of « 
albumen completely inhibits the flocculation of many times as much = fe 
chloride. 

The alum is soluble in either acid or alkaline digestors, and final conc 
trations as low as 0.05 per cent alum flocculate rapidly in water when 1 
tralized to the pH range of 4.5 to 9.5. Two-tenths per cent alum and 0. 
per cent bromeresol green were incorporated in 4 per cent NaOll and 
per cent H.SO, to prepare alkaline and acid *‘digestors’* which would floceulat 
in the presence of an equal volume of sputum when neutralized to pH 4.7 

The ten sputa in the next series of tests were well shaken with 
beads prior to the removal of three 2.5 ¢.¢. samples which were concentrated ; 
follows: (a) by NaOH digestion and subsequent iron flocculation (best me 
hitherto), (b) by digestion with 4 per cent NaOH containing bromeresol 2 
color indicator and 0.1 per cent of alum, and (¢) by digestion with 6 pet 
H.SO, containing the color indicator and 0.2 per cent of alum. In the last 
cases the digested sputum was merely adjusted to a pH of approximately 4.7 
in order to induce the flocculation. The bulk of undigested debris in thi 
digestor was so great that all of the samples done by this method requi 
preliminary centrifugation before flocculation of the alum. After 100 field 
heen counted in the films from each sediment from each of ten) sput: 
methods were rated in accordance with the number of times each had col 
the highest number of acid-fast bacilli. The ratings were as follows: iroi 
eulation—), H.SO,-alum—3, and NaOH-alum—1; one sputum was neg 
by all three methods. 

These tests were the first in whieh any alum method gave better | 
than the iron method in part of the tests. However, the relatively good 1 
with the alum in an acid digestor must be attributed in part to the fact 1 
the debris had been removed from these samples by a preliminary centrifue 


while only one or two of the alkaline digests were cleared of debris in the 


wav. The constant occurrence of large amounts of undigested residue 


acid digestors interfered with the quality of the results unless the debris v 
moved. This inconvenience was regarded as sufficient to disqualify the I! 


alum for further study. 
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The NaOl-alum digestor was as effective in homogenizing and e¢larifyving 

sputum as the plain NaOH digestor, and was continued in the hope of reducing 

e bulky precipitates which alum had always produced at pH 4.7, even from 
clear sputum digests. 

A solution of this difficult, followed the discovery that the bulky floecula 
ons with alum at pli 4.7 were largely due to precipitation of the proteins from 
e sputum at that pil. New NaOll-alum digestors were prepared to contain 
rving amounts of alum with 0.002 per cent bromthymol blue as the color in- 

licator. It was learned that at least 0.2 per cent of alum must be used in order 
eause flocculation in the majority of sputa when the final pH is adjusted 
approximately neutral. 

A new series of 14 sputum samples was then concentrated for the purpose 
“comparing the results of flocculation of the NaOH-alum digestor at a pI of 
pproximatels 7.0 with the results of the established ferrie chloride method. In 
s series the final coneentration of FeCl, was redueed to 0.02 per cent because 

t had been learned in the meantime that this amount of FeC] produced higher 


ints than the 0.05 per eent whieh had been used hitherto. 


E NAOH-ALUM FLoce! ION A 
OF NAOH Diat 


shaken witl vlass bends bef » remove ) 2» ¢.¢. samples to he eon 
hod, After flocculation, the precip ‘re collected by centritus 


ation 


1} HODS 
Addition of O.1 ce. of 1% 
examination Ket | to 5 eet, Ci Na Ol 
200 fields digest 
Fields raeii Fields Baeilli 


sitive LOO 100 110 


‘utralization of NaOH 
alum digest to pH 7.0 


OSItive 0 D ov 120 
egative 4) PO ‘) 
egutive e 200 
egative 20) li 200 
egative POO 
gative 2 POO 
ositive : 7 50 
orative ) 100 
oative 100 
rative ye POO 
gative 100 


. 1 
soative 100 


ABAZAAZVAAZAAZAVY 


gative ) Lao 


The results as shown in Table IIT indicate that whereas 11 sputa were 
ve by direct examination only 2 were negative following flocculation 
lum. The alum flocculations at pH 7.0 were consistently superior to the 
iethod. The improvement of the alum method was attributed to the fact 
no longer gave bulky precipitates. One sputum (No. 3), however, in- 
| flocculation with the amount of alum emploved and required precipita- 
ith ferrie chloride. 
\ more detailed consideration of the results obtained with sputum number 


teresting, because the degree of concentration achieved by the floeeulation 
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methods was again compared quantitatively against the microscopic counts of 


the 


average counts of 2.5 bacilli per 50 fields, which gives a concentration factor of 


approximately 50 times 
These 


first series of tests on alum and iron flocculation (see Table I, 


chloride 


We 


ciple in collecting tubercle bacilli from sputum or 


Starin, of Ohio State University, has used alum from time to time since 190! 
in making concentrations from sputum and urine. 
the procedure employed or the exact degree of concentration obtained, Pro 
fessor Starin reports 
with alum than with other concentration methods. 
centrated alkaline sputum digests by the addition of 5 per cent by volume of a 
20 per cent ferrie oxychloride solution and recovered the precipitates by suction 
filtration. 
antitormin 
Pfeiffer and Robitscheck* collected the bacilli from digested sputum by adding 


2 @.e. 


tate to stand over night before centrifuging. 


alumina creams as collecting agents and found a slight increase in the numbe 


ot 


method. 


bacilli 
bacilli from urine for some time and has obtained better results than by direct 


rHE JOURNAITI 


unconecentrated 


Among 60 sputa which were negative by direct examination and by 


coneentration, 


collected. 


centrifugation. 


All these investigators have shown that by tlocculation methods it is pos 
It 


that the great inefficiency of centrifugation as a collection method has not be 


sible to obtain more bacilli than by direct centrifugation. 


realized to such an extent that the methods might have been more fully cd 


veloped. 


The physical mechanism of the flocculation of tubercle bacilli has not b 
investigated. 
collected (not adsorbed) by the positively charged precipitates. 
the somewhat less efficient collection of bacilli from sputum by the use of 
prepared ‘‘creams’’ could be explained on the hypothesis that the particles 
precipitate were not dispersed in a sufficiently fine state or for a sufficient 
to come in contact with all the bacilli. 
is precipitated instantaneously on being mixed in the neutral or alkaline sput 


digest. 


withdrawn, it is possible that the iron floceculations depended largely on 
leeting the bacilli with a very recently formed precipitate. 

On the other hand, in the precipitation of an agent such as alum, w! 
has been dissolved in the system (NaOQH-alum method), the flocculation is nm 


AND CLINICAL 


for the alum method and of times 


positive by 





MEDICINE 


The unconeentrated sputum digest 


for the 


obtained 


for example 









have found that other investigators have used the floceulation prin 


. ; 
Professor 


Although we do not 


that S to 15 per cent more positive results were obtaine 


Ditthorn and Sehultz 


of mastie solution in alcohol to $ ¢.c. of sputum and allowing the precipi 


has reported trials wit 


has used tannie acid in precipitating tuberel 


It is assumed tentatively that the negatively charged bacilli 
On this bas 


In the iron method, the ferrie chlor 


Although the samples were shaken as quickly as the pipette could 


sarily initiated throughout the entire sputum digest and more complete co 






precipitation 


is unfortunat 
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tion of the bacilli should take place. This reasoning is supported by the faet 
that the highest vields of tubercle bacilli were obtained by neutralization of the 
NaOH -alum digests at a pIL which gave precipitates as small as those produced 
with the iron flocculation (see Table IT] 

The undesirable debris whieh occurs in any acid method of digestion defi 


nitely interferes with the usefulteess ot acid digvestors for NLCrOSCOpPLE work 








see also Pinner?}, but is probably not a disadvantage in cultivation. It has 
heen shown that the removal of debris from either acid or alkaline digests 
by a preliminary slow centrifugation inereases the number of bacilli per micro 
SCOPIe field, Irrespective of the concentration method emploved, Therefore, pre- 
liminary centrifugation of the digests is as important to good results by direet 


entrifugation as it is by the floceulation methods. 








» flocenulate 


The fact that the amount of alum chosen occasionally fails 1 
sputum is not regarded as a serious disadvantage in view of the facet that 
e addition of ferrie chloride will always induce prompt floceulation in such 


sputa. It must be remembered that physical factors such as the specifie gravity 






dsyviseosityv. of different sputa have always made the eolleetion of tuberele 
. baeilli by direct centrifugation a procedure of variable reliability, as well as of 


} 


OW efficieney. It is beheved that the floeeulation methods not only inerease the 








effier He of collection but also minimize the effect of variations in the density 


nd viscosity of the sputum digests. 


CONCLUSIONS 











Methods have been developed for improving the collection of tuberele 
cilli from sputum and other body fluids. The recommended procedure in- 
olves the incorporation of alum in the NaOHL used for digesting the sputum 
mples. When the sputum digest is neutralized, the alum floceulates and eol- 
ts the tuberele bacilli. This method is as simple as any of the present 


thods of coneentration and POSSESSES the followine advantages: 


It 


through paper is desired, dispenses with centrifuging entirely. 














reduees the centrifueation time to five minutes or. if. filtration 













bh) It permits the preparation of very uniform and rather thick films. 
thus facilitating the microscopic examination. 

e) It collects the bacilli more completely from the sputum or other speei- 
men so that a unit amount of sediment contains from 3 to 7 times more 
baeilli than ean be collected by direct centrifugation of the same 
sample. 

In addition, it has been shown that the floeeulated precipitates do not inter- 


with the eultivation of the tubercle bacilli when very small numbers of 


inisms are present. 








has been learned that extremely thick, viscous sputa require more than one volume of 
Personal communications from several investigators have indicated that as much as 
fumes of plain NaOH must be used in digesting such sputa in order that the bacilli may 
ected by direct centrifugatior In the use of alum-NaQOH or plain NaOH, it would be 
ble to have an objective means of determining the amount of additional digestor which 
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1 the alum-NaOH method the alrernate use of ferric chloride, on the rare 


occasions when 
tion fails, assists in overcoming these difficulties 
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THE USK OF AN INDEX OF TLEMOLYSIS IN EXPRESSING TILE 


FRAGILITY OF ERYTHROCYTES 


R. WauGu, M.D., AaNnp Epwarp G. ASHERMAN, B.S.. 


MONTREAL, CANADA 


THEODORI 


L928 a combined Macroscopic and MICrOsScOoplEe erVtThroevte fragility techiig 


% 
was introduced in our laboratories and deseribed in the literature by Waue 


and Chase, This method was a modification of the method of Simmel, in t! 
instead of using the ordinary pipettes for counting erythrocytes, a defi 
quantity of blood (5 ¢.2m was added to each of ten tubes, containine 1 
Lhe salt solution in Increasing dilutions. This allowed for simple observa 
the result macroscopic) where detail was not desired. or counting the numl 
inhemolvzed ervthroevtes (microscopic) where precise figures were necess 
or several vears and has proved very satistacto 


laborious W it] 


nie thod has been in use 


nhoueg enumeration of the cells might become somewhat 
ntroduction of the Evelyn photoelectrie colorimeter, by which very 
estimations of the amount of hemoglobin in a series of solutions could be ra 
rried out, it was a very simple matter to alter our original technique to con 
requirements of the apparatus and arrive at conclusions as_ to 
fragility of the red blood cells by determination of the amount of hemogl 


the number of eryvthroe 


liberated by hemolysis of the cells, instead of by 
remaining in the solution. The method is so rapid, precise, and gen rally si 
factory that it would seem advisable to report the technique in detail for 
henefit of those interested in the subject. 

tute, MeGill U1 


International Asso¢ 





luid consists ot 


WALGIT-ASILERMAN Usk Of AN INDEX OF TIEMOLYSIS 


PECHNIQUE 


As considerably more fluid is required than in the old method, it is advisabl 


make up 5 liters of the Simmel’s solution in a laree elass container. The 


S.2 em. NaCl, 0.2 em, KCI, 0.2 em. MeCl, 0.2 em CaCl, 0.1 gm 
all.PO,, and 0.05 em. NallCO, per liter of distilled water. All figures are 
a basis ot anhydrous salts. so corrections in weight must be made for wate 
ervstallization wherever present. The solution is thoroughly shaken and 


allowed to stand twents four hours 10 come to an even distribution. The 








— yd 8 


T | 


eo, 


ee 








tubes before centrifugalization. 





—— 
as, 





omplete clearing in higher concentrations 


ogen ion concentration is then brought to 7.1 by the addition of O.1 N 
Hf. This should be done as aecurately as possible, since very small altera 
in the pIL make a considerable difference in the amount of hemolysis of the 
roeytes; in this laboratory an electric pH meter is used for these determina 

After standing for another twenty-four hours and reehecking of the pI, 
luid is distributed and diluted in ten glass-stoppered bottles of one lite) 
itv. These are labeled respectively 100, 70, 65, 60, 55, 50, 45, 40, 35, and 
d contain that percentage of the original solution, the balanee being made 


distilled water. The water should have stood sufficiently long in the 
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laboratory to have reached a stable pil (about 6.3). Tf the pil of the variou 


dilutions are now taken, they will be found to be 7.1, with a slight tendene 
10 drop down in the lower concentrations These thuids are stable for sever: 
weeks, but are inclined after some time to become alkaline, probably as a resu 
of the effeet of the elass container. When any appreciable alteration (0.1 
the pH above 7.1 has taken place, the fluid should be discarded and fresh sol 
tions prepared. 

To carry out the test, eleven of the special tubes used in the Evelyn phot 
eleetrie colorimeter ar required, Ten of these are set up in a raek and int 
each in order is placed 20 ¢.e. of the various dilutions of Simmel’s fluid, rangi 
from 100 to 30 per cent To each of these is added SO eam. ef fresh blo 
obtained by venous puncture and kept from clotting by the use of a minimus 


amount (2 me. per « 


C4 of a mixture of ammonium (6 parts) and potassiu 
$ parts) oxalates. The tubes are then gently shaken to insure an even distrib 
tion of blood in the fluid, eare being taken, as in all photoelectrie work, not 
soil by handling the lower portion of the tube as this comes into the path of 1 
light rays. At this point one may make a macroseopie determination by holdin 
the series of tubes to the light and noting the relative amount of hemolysis and 


ve. 1). Any appreciable deviation fr 


turbidity in the different solutions (F 
the normal ean quite readily be detected in this manner after a little exp. 
ence, The tubes are then centrifugalized at only sufficiently high speed to tha 
down the unhemolyzed erythroeyvtes in ten minutes, 

During this interval a determination of the total amount of hemoelo! 
in the bleod is carried out This consists In addine 50 eanm. of the blood 
20 ¢.¢. of an aqueous solution of 0.4 per cent NIT,OTL in the remainine 
and after taking the reading, determining the percentage of hemoglobin fi 
the chart, supplied with the instrument. 

After centrifugalization (Fig. 2) is completed, similar readings are tal 
on each of the ten tubes containing the various streneths of Simmel’s fluid 


t] 


ie amount of hemoglobin liberated in each dilution determined from the eh: 
In the vast majority of eases it will be found that hemolysis is complete in 
lowest, that is the ‘‘30’’ tube, and the amount of hemoglobin will be the s 
as the total amount found by using the ammonia solution; while in the hie 


econeentrations, as the ‘‘70°’ and ‘‘100°’ tubes. no hemolysis will have oeeun 


INDEX OF HEMOLYSIS 


In order to correct for any anemia which may be present, it is neces 
now to compare the amount of hemoglobin in each of the tubes of Simmel’s 1 
with the total amount as determined by using the ammonia solution and esti 
the percentage of hemolysis which has taken place. That is, in a blood hay ing 
SO per cent hemoglobin, a tube showing 60 per cent hemoglobin would hai 
per cent hemolysis. In this way a series of ten figures are obtained, vary ing 
usually from 0 in the higher tubes to 100 per cent in the lowest. These repr 


7 


the per cent of hemolysis in each tube. A curve (hemolygram) may be w 
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out quite readily which makes obvious the finer details of the type of hemolysis 
and this distinguishes between cases in which practically all the cells hemolyze 
at one point (isohemolysis) and others in which the points of hemolysis are 
spread through several solutions (anisohemolysis). Also other finer degrees of 
difference are readily shown as in many hypochromic anemias, where there is 
a tendency to an abnormal resistance in the lower tubes and an abnormal 
fragility in the higher concentrations. 

We have found it most convenient, particularly from the standpoint of 
reporting, to use an index of hemolysis. This is obtained by adding together 
the ten figures which represent the percentages of hemolysis in each of the tubes 


containing the Simmel’s fluid (Table T). In this way a theoretical range from 


TABLE | 
ERYTHROCYTE FRAGILITY TEST 


r index 


Example of detailed report of erythrocyte fragility test showing method of calculating 


of hemolysis. Normal values. 


NAME—CI DATE—MARCH 15, 1937 WARD—F 
TOTAL HEMOGLOBIN 87% (15.6 gm./100 e.ce.) 

TUBE HEMOGLOBIN % HEMOLYSIS % 
100 0 0 
70 0 0 
65 0 0 
60 0 0 
55 6 7 
50 es 19 
15 74 85 
+0 84 Q7 
35 S6 9Y 
oO 87 100 
Index of Hemolysis 107 


0 to 1000 is obtained. The former where no hemolysis takes place in any of the 
ten tubes; the latter where hemolysis is complete in all. The use of this index 
is a distinet advantage over the old methods of reporting results of fragility 
test and allows for the noting of very small variations which were not possible 
before. It does have the disadvantage that it does not allow for expressing the 
changes in the character of the curve of hemolysis. Where this is abnormal, 


however, it may be readily reported in addition to the index. 
NORMAL VALUES 


To determine the range of normal values for the index, it was decided 
to repeat, using the new method, the work earried out by Waugh and Chase 
with the old technique. They examined the blood of fifty apparently healthy 
adult males and found a considerable range of normaley. This amounted to a 
shiit of about one tube above and below a medial point. These findings were 
confirmed, as shown by the accompanying chart (Fig. 3). The total average 
index of hemolysis of the fifty males was 406. Of these the ten lowest averaged 


352. the ten highest, 464, while the thirty intermediates gave an average figure 
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of 405. The lowest encountered in the series was 319, and the hiehest 542. 


for the practical purposes of interpretation, from 385 


Wo) ila appear, there fore. 
these figures should be re ported as Very slightly, slightly, moderately or marl 


edly Increased, cor" al minished as the Case may he. 


PATILTOLOGIC VALUES 


Under abnormal conditions the range is very great. Figures below thir 
undred are not uncommon nm obstructive jaundice. The lowest which We het 


met with so far is 239 in a ease of carcinoma of the head of the panereas 


























ERYTHROCYTE FRAGILITY CURVE 


TY NORMAL MALES 


' ble ! VeTage f findings wit the fift ndivid 


; 


In the hereditary ivpe ot hemoly 


4 


tic jaundice the index tends to run 
over six hundred. Our highest figure is 674, but very mueh higher v: 
probably do OCCUL, 

Changes in the fragility in the same individual are readily recorded 
this method. For example, we recently noted in a case of aequired hemo 


jaundice a drop from 539 to 250 after splenectomy. While these changes 


been recognized for many years, they are undoubtedly made much more 


by the use of the index, Moreover, minor changes associated with certan 











to 450 should be considered within normal limits. while values above and beloy 

















ANDRESEN COLLECTION OF PERIPILERAL BLOOD SAMPLES TO] 


eriods as at birth or durine the course of various diseases can be studied and 


ecorded in a much more satisfactory manner, 
SUMMARY 


A technique for determining thie fragility ot thre ervihroevtes 1), means of 
( Evelyn photoelectric colorimeter Is fully deseribed. 
The use of an index of hemolysis is advocated, as it offers a mueh readies 
nd more precise means of expressing and recording the fragility of the red 
blood cells. 
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A METHOD FOR THE COLLECTION OF PERIPHERAL 
BLOOD SAMPLES 


Marsory I. ANDRESEN, M.S., DENVER, COLO. 


: are determination of the volume of packed red blood cells in conjunction 
th red blood cell counts and hemoglobin determinations is of undoubted 
lue in the differential diagnosis of various tvpes of anemia. Most of the 

lematocrit methods require quantities of blood whieh can be obtained only by 

venipuneture. The difficulties whieh are sometimes encountered in seeurine 


blood from the vein partieularly in infants and small children have led to the 


development of a number of methods which make use of peripheral blood. Some 
ot ese have proved unsatisfactory, heeause rubber sealing devices are used 
on the hematocrit tubes. Slight leakage is a frequent souree of error in sueh 
methods. Still others require special capillary tubes and centrifuge equipment. 
Sn has recently introduced a new tube, designed primarily for a sedimenta 


0] technique on small amounts of blood. It Serves also as a Very simple and 


acelirate hematoerit tube. Certain modifieations of his method have been found 


necessary in order that the blood sample may be used for determinations of 
packed cell volume, number of red blood cells, and quantity of hemoglobin, in 
ad m to the sedimentation rate. 


Heparin seems to be the most satisfaetory anticoagulant for cell volume 


cle ninations. In the small amounts required for this method it is not ex 
1 e. We have confirmed Smith’s observation on its use in the sedimentation 
F ror the Department of Clinical Patholog ind the Child Research Council, University 
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test; in these short 50 mm. tubes, the amount of sedimentation of heparinize: 
blood cells in apparently healthy persons may sometimes equal that in pathologi 
eonditions. A mixture of dry ammonium and potassium oxalate, whieh wa 
suggested by Smith as a substitute for heparin, does not, in our experienc 
always prevent the formation of small clots. 

2. The collection of blood from the finger tip or heel directly into smal] 
vials minimizes the danger of clotting. The sample ean be obtained rapidly 
earried to the laboratory, and examined at leisure. Greater accuracy ean by 
secured by several check determinations of the red blood cell count and thi 
hemoglobin. 

METHOD 


Vials are prepared essentially as described by Guest and Siler.2) Thre: 
drops of a freshly prepared 1 per cent solution of heparin are run into flat 
bottomed, wide mouth vials with a capacity of about 1 ec. <A thin film 
anticoagulant is then deposited on the sides and bottom of the vials by evapora 
tion in an oven at 100° C. The stoppers are ordinary corks which have bee 
eoated with paraffin. 

The finger or heel should be warm and of good eolor. If it is evanotie a 
eold, the extremity should be immersed in water at 38 to 40° C. for 3 to 5 
minutes to reestablish active cireulation. After washing with aleohol, a ft! 
film of sterile vaseline is applied to the site chosen for puncture. The vaselin 
facilitates the formation of well-rounded drops of blood and helps to prevent 
clotting. It may also be applied around the mouth of the vial if the blood 
tends to adhere to the glass. A puneture wound deep enough to give a fre¢ 
flow of blood is made with a spring lancet, and approximately 0.5 ¢.e. of blood 
is collected. The vial should be shaken occasionally during collection to preve 
clotting. 

The Smith tube is filled with blood to the zero mark by means of a eapillar 
pipette and rubber bulb. It is allowed to stand in a vertical position for on 
hour to determine the amount of sedimentation. The tube is then centrifuged 
until there is no further change in volume of the packed cells. (In an Interna 
tional centrifuge, type S B, 30 to 45 minutes at about 3,000 r.p.m. is sufficient 
Red blood cell counts and hemoglobin determinations are made on the portion 
of the sample which remains. When all these values have been obtained, the 
average volume and concentration of hemoglobin in the corpuscles ean be de- 
termined. This method has been used to follow the red blood cell values of 


group of infants and small children for the past vear and has proved enti 


satisfactory. 
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COLOR PHOTOGRAPILTY AND TTS APPLICATION INO MEDICAL 
TEACHING*® 


Hucu Jeter, M.D., AND WayYNE M. Hutu, M.D., OKLAHOMA City, OKLA. 


agli color photography has in our experience simplified teaching and 


brought about a new era for the department of pathology. It gives re- 
newed interest to the laboratory workers, encourages teaching, and supplies 
us with a method of collecting material for demonstrations which will be in- 
valuable in time to come. It is our practice to make color photographs of all 
material of teaching value which comes to our department. Furthermore, we 
frequently anticipate interesting autopsy material and make ante mortem 
color pietures of the patient in order that they may be filed with the postmortem 
pictures. 

The value of color pictures in medical legal aspects of medicine cannot be 
over emphasized. Reeently a woman and her husband were both found twenty- 
four to thirty-six hours after death. Examination revealed evidence that the 
man had killed his wife and later shot himself. The death grip of his hand 
on the revolver left certain very important evidenees which were preserved 
most satisfactorily by color photography. 

Each exposure or transparency is mounted between cover glasses to make 
tern slides, 50 by 50 mm., numbered and filed in a numerical manner e¢or- 
ponding to the system carried out in connection with other specimens and 
ports in the laboratory. These are indexed and eross indexed and in ease 

itopsy material and gross specimens, the notation of ‘‘ photograph made”’ 

cluded in the laboratory report. The actual cost of materials averages 
ity eents per slide, which includes developing. 

The lighting for making transparencies in color should be flat. The neees- 

of this is to be amplified when it is reealled that in color photography 

contrast is obtained almost entirely from the colors of the objeet; bright 

ights and deep shadows are to be avoided. This is accomplished by ar- 

ng the lights close to the camera and directing them upon the object in 
manner that equal distribution of the illumination is obtained. 

Ve are using Kodachrome film of which there are two types, the regular 

se in daylight, and the Type A which is used only with artificial light. The 

A has a Weston speed of 8 and, being less sensitive to red light, is used 
it filters. 

\ miniature eamera constructed to use standard 35 mm. motion pieture 

lay be used satisfactorily. The well-known Leica camera has been used 
From the Pathology Department, University Hospital, University of Oklahoma School 
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entirely in making color transparencies in our laboratory. 


made cameras of high quality and supplied with excellent optical equipment o 


rit 


MICrOSCOplE accuracs . 


operation, and their universal adaptation to any photographic need. 


equipped with high speed lenses which permit short exposures under untavo 


able lightine conditions. 


focus at short range, a necessity 


JOURNAT 


They 


The short focal length lenses permit great depth 


Models 


LABORATORY 


AND CLINICAI 


MEDICINE 





are remarkable for the ease and = simplicity 


in close-up photography. 


shutter speeds up to one full second are of distinct advantage. 


The sunshade should always be used over the lens to eliminate stray lig! 


Strong lel 


ping down’ 


reflectors are used routinely, 


it is desirable to make possible a short exposure, also to permit 
Two No. 1 phototlood bulbs in each ot 
light 


This is quite important and must be emph: 


the iris diaphragm. 


The 


with a Weston photoelectric cell. 


sized in view of the fact that correct exposure is essential in obtaiming gov 
eolor rendition. 
which are too pale, thin, and lacking in color quality. 


in transparencies that are dense and dark. In making the light intensity rea: 


intensity 


ot 


the 


with 


“sto 


These are precision 


They ar 


slo 


is always measure 


Underexposure resul 





ver exposure of Kodachrome results in color transparencies 


ines it is essential to place the meter close to the object to be photographed 


but not it 


taken on a white sheet, towel, gauze, or paper to determine maximum intensit 


its own 


shadow. 


In deeply colored objects, al reading should 


and an average of these taken. 


Kor near objects a short optical focusing device is available which pern 
Within this rang 


the head, shoulders, arms, and chest may be easily included in the field of vi 


automatic focusing on all objects from 314 feet to 17 inches. 


A slight underexposure is the usual aim. 


Focusing is accomplished quickly by rotating the device in which the lens 


fastened. 


This saves much time and is a decided advantage in photographing sure 


It is not necessary to use a tripod or an upright arm, and the ex 


procedures at close range. 


For specimens of small size and for magnif) 


9) 


sure ean be made rapidly and conveniently with the camera held in the hi 


? 


‘ 


~ 


certain portions of others and for eopying eharts, pictures or printed matte! 


a sliding copying attachment should be 


used. 


This device contains a 


v)To 


vlass focusing screen above the camera lens, and the camera simply slides 


pesition over the lens and the photograph is made. 


place the 


le 


ns farther 


Extension 


tubes. \\ 


from the camera, give ereater maenifieation. 


(;rOSS specimens to be photographed are washed free from blood, and 


moisture blotted up with a cloth to avoid glaring spots or high lights as 1 
We have used a polarizing filter over the camera lens with s 


“as possible 


success in eliminating these and with a decided improvement of color in n 


of the specimens. 


When using a polarizing filter, it is necessary to view 


object through the filter with the lights on and rotating either right o 


until the glaring surface fades or the field appears darkest. 


the filter is slipped over the lens and the photograph made. 


time must 


specimens 


be increased 


50 


per 


cent. 


n color under water has been discouraging, since it 


In this pos 


The exp 


Our experience in the photograp! 


is almost 


possible to make the exposure before the water again becomes bloody, 


if all the blood is washed from the specimen, the color will have fade: 





JETER-IULL: COLOR PILOTOGRAPTITY 


reddish tinge to the water results in very unpleasant appearing transparencies. 
It is desirable to use a white background for this work. Large pieces of fine 
mesh gauze or a white towel make a nice baekground when the camera is not 
closer than two feet. A) frosted plate elass coated with white enamel on the 
opposite side makes a most satisfactory background. It may be quickly 
washed free of blood or other contamination without changing or molesting 
e arrangement of the specimen, Portions of the specimen should not extend 
hevond the borders of the field unless the purpose is to magnify small areas 

i When several specimens are to be photographed together, the arrange 
ment should corvespond to their normal anatomical position in the body. It 
is better to photograph specimens separately, especially when some definite or 
articular type of lesion is to be emphasized. 

In addition to freedom from vibration and a satisfactory light source, the 
tical equipment must be of the highest quality in making photomicrographs 
color. The eamera must be one adapted to use 35 mm. perforated film when 

Kodachrome for this work. Any standard make of microscope may be 
ised, but the heavier research models are better beeause of the greater free- 
dom trom vibrations, and by means of the additional adjustments, the optical 
axis may be kept more perfectly in alignment. Apochromatie objectives are 
essential equipment, and since color filters are not used with Kodachrome Type 
A film, the microscope optics must be of the highest chromatic correction. An 

lanatic-achromatic substage condenser is also necessary since the latter gives 
color free range of light. Periplane evepieces are used with apochromatie 
objectives. Obviously, the iris diaphragm, substage condenser, and objectives 


must be centered in the optieal axis. 


\ satisfactory light source is the 108 watt, six volt ribbon filament globe 
] 
le 


amp house containing an adjustable condenser. A water cell, 2 inches 
is placed between the lamp and microscope to absorb heat which might 
possibly overheat the condenser and objectives of the microscope. 
In making photomicrographs in color it is very essential that the specimen 
ell stained. Most tissues are stained with eosin and hematoxylin, and these 
d show good blues and reds since contrast is dependent upon the colors 
nt and not upon color or contrast filters sueh as used in making black and 
photomicrographs. In any case, the color rendition of the photomicro 
eannot be better than those existent in the stained slide. The tissue 
not be cut too thick. Those of 7 to 10 micra are most satisfactory, and 
cover slips should be used. With the above light souree placed from 
12 inches from the microscope, the exposure for Kodachrome Type A 
il] be approximately as follows: 16 mm. lens with 10 « eyepiece, 1/125 
i; S mm. lens with 10 « evepieee, 1/50 second; and 4 mm. lens with 
veplece, 1/25 second. It is essential to rest the eves frequently as the 
se light may result in faulty focusing. Records of the exposures should 
pt since an exposure meter is not available at present for measuring 
intensities through the microscope. Good results are dependent upon 
t exposure and only by studying the transparencies when they have 


returned after development can the technique of making good photomicro- 
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eraphs in color be mastered. When the same arrangement of the light, coo! 
ing cell, and microscope is maintained, the results should be reasonably con 
stant. The question of magnification sometimes arises. Although detai 
cannot be increased by great magnification, we find that greatly enlarge 
blood cells on color transparencies can be studied before x-ray view boxes 
This method has proved valuable in teaching hematology to medical students 
A few of these transparencies replace several demonstration microscopes ii 
the laboratory, and no time is lost in finding certain fields and cells. 

Although copies cannot be easily made of Kodachrome transparencies, 
good natural color prints on paper ean be made by one of several methods 
We have used both the Chromatone and the Ruthenberg Colorstill processes 
with satisfactory results. Printing in eolor at present is impractical heeaus: 
of the cost. 

The pathologist and the pathology department of every hospital should 
assume teaching responsibilities. We believe color photography, as carried 
out by the simple inexpensive method deseribed, is now practical, and furthe: 


more, adds greatly to the facilities of teaching. 


INTRADERMAL ANTUITRIN-S IN CHILDREN* 


I. P. Bronstemn, M.D., Cuicaco, IL. 


HE announcement of a rapid and economical test! for preenaney by the 
| | s ; 


intradermal use of antuitrin-S derived from pregnancy urine was of suffi 


] 
1] 


cient interest to warrant its application to various endocrinopathies in ¢] 
dren, including a number of eryptorchids. 

Strauss,” in repeating the work of Porges and Pollaezek,® suggested that 
it might be an invaluable aid in girls with irregular menses. It is established 
that the urine of normal children contains little or no gonadotropie hormone.’ 
Certainly, then, if the test is specific, one should obtain positive skin tests 
(negative pregnancy tests) in children, unless moderate amounts of gonado- 
tropie principle are present, as is true of the first half of pregnancy, when 
this can be ascertained by the Aschheim-Zondek or Friedman pregnancy tests 
In normal pregnancies 2,000 to 6,000 gonadotropic hormone units per liter are 
found, although amounts up to 50,000 units have been obtained. 

The intradermal skin test, if indicative of significant amounts of gon 
tropic substance, would prove a valuable adjunct, for by means of it, we could 
avoid the task of assaying for small amounts of antuitrin-S by the Zondek 
precipitation method.® This method demonstrates a minimum of 66 mouse units 


per liter of urine. A negative reaction does not rule out the presence 0! 


*From the Department of Pediatrics, University of Illinois, College of Medicin 
the Research and Educational Hospital. 
Received for publication, Sept. 14, 1937. 
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minimal amounts of gonadotropie principle, but for practical purposes it is 
considered as indicating absence of the sex principle of the anterior pituitary. 
For, given a positive pregnancy test (negative skin test), it would not be 
necessary to repeat an assay for only 66 units, since this reaction already 
signifies considerable amounts of eonadotropic material in excess of this 
unitage. 

The technique employed by Gillfillen and Gregg consisted of an intra- 
dermal injection of fresh antuitrin-S kept in a refrigerator. The ventral sur- 
face of either forearm was used for the injection. An ordinary 2 ¢.¢. hypo- 
dermi¢ syringe with a 26-gauge needle was employed. Alcohol was not used 
as it reduces the potency of the product. T used exactly the same technique 
with the exception of a tubereulin syringe. 

After introducing the 2 minims, one-half hour is allowed to elapse before 


reading the reaction. If a slight reaction appears, one waits for another half 


hour before reaching a conelusion. The patient need not be observed further 


if no reaction occurs at the end of one hour. A number of children showed 
a reaction at the half-hour period, with a subsequent disappearance at the 
hour. 

The reaction consists of an area of erythema at the site of injection, meas 
wring in diameter from 7.0 to 40 mm. If a bleb raised by the injection became 
red and measured 7 mm. or less, but the skin adjacent to and surrounding the 
bleb did not become red, this was considered a negative reaction. 

The reaction in nonpregnant women usually began immediately following 
the injection, or within one to three minutes. In every case observed, a pa- 
tient who reacted with a positive skin test (negative pregnancy reaction) had 
a well defined erythema at the end of fifteen minutes, except in women of 
thirty or over, who gave a delayed reaction, and those nearing the menopause 
where the reaction took place as late as three hours. 

The use of a simple and reliable pregnancy test was originally suggested 
by Porges and Pollaczek,? whose technique differed somewhat. They used 0.2 
ec. of hormone derived from the anterior lobe of the hypophysis. If the 
Woman was pregnant a distinct areola, an inch in diameter, was formed after 
afew hours at the site of injection, and remained from twenty-four to thirty- 
six hours. Pregnant women gave no reaction. This phenomenon was explained 

specific skin reaction analagous, perhaps, to the Schick and Dick tests. 

len and Gregg said that since the pregnant woman contained g@onado- 

principle in her system she should not be sensitive to its intradermal 
injection as the nonpregnant one is, the latter showing a reaction to its 
presenee, 

Schneider and Cohen‘ recently showed definitely the nonspecificity of 
gonadotropie factor of pregnancy urine intradermally in both men and women. 
Their observations would indicate that by this test 107 individuals were preg- 
hant and 11 were not. Actually, however, there were only 21 pregnancies. 
My results in children attest to these conclusions. 

‘trauss* repeated the work of Porges and Pollaczek*® with antuitrin, the 
onl’ preparation available at this time. Later, however, he obtained the prolan 
or sonadotropie factor. His work led to the conclusion that the test was neither 





DIAGNOS SUBSEQUENT TESTS; 


Negative skin test (positive pregnancy 


Negative skin test (pos. preg.). Tests repeat 
on 3 other OCCASIONS, negutive each time 
follows: after 1,000 units ant.-S—het 


and after receiving the second 1,000 unit 


Negative skin test (pos. preg. 

1 week after 1,000 units ant.-S 
1 month after 1,000 units 
After 2000 units ant.-S 


Negative skin test 

pos. preg. 
After 1,000 units ant.-S 12.5 mm. 
After 5,000 units ant.-S 10.0 mim. 


Negative skin test (pos, preg. 
After 1,000 units ant.-S 
After 2,000 units ant.-S 


Negative skin test (pos. preg. 
After 1,000 units ant.-S 
After 2,000 units ant.-S 
After 5,000 units ant.-S 


Negative skin test pos. preg. 
Negative skin test (pos. preg. 


Negative skin pos. preg 


Tc. Negative skin pos. preg 

Mental 

deficiency 

B.C. ) l. Negative skin test pos. preg. 
\fter 1,000 units ant.-S 
After 3,000 units ant.-S 


B.A Negative skin test (pos. preg. 


>. 


Colored After 1,000 units ant.-S 


Negative skin test (pos. preg. 
After 2,000 units ant.-S 


Negative skin test pos. preg. 
After 5,000 units ant.-S 


Negative skin test (pos. preg. 


B.C 


Negative skin test pos. preg. 
DAG, 0) After 2,000 units ant.-S 


DAG, mm. 15 mm. Positive skin test (neg. preg. 
U.C. After 1,000 units ant.-S 25 mm. 


Nephrotie 7mm. Smm. Negative skin test (pos. preg. 


Negative skin test (pos. preg 


Dwarfisn Negative skin test (pos. preg.) 
Diahetes Zondek test less than 66 units prolan 


Coeliac 


Unilateral cryptorchidism 
Bilateral cryptorchidism 
£D.A.G.—Dystrophia adiposo genitalia 
Unless indicated, the boys with both unilateral and bilateral cryptorchidism wer: 
wise normal children. 
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TABLE I 


DIAGNOSIS SUBSEQUEN >; COMMENTS 


H yvpogonadisn Negative skin test pos. preg. 
Zondek and Friedman tests negative for prolan 


Chest case Negative skin test (pos. preg. 


D.LALG. 10mm, Positive skin test (neg. preg. i, Z Lt Ar. 


Mental After 1,000 units ant.-S 10mm. 10mm. 
deficiency \ssay revealed less than 66 units 


Thomsen ‘s 10mm. | . Positive skin test (neg. preg. ) 
Disease \ssay revenled less than 66 units 


Pituitary lomm,. 15 . Positive skin test (neg. preg. 


Dwart \ssay revealed less than 66 units 


Pituitary 12mm. 15mm. Positive skin test (neg. preg. 
Dwarf. X-ray Presumably sex function of pituitary interfered 
of sella showed with. 


enaleified mass 


lefinite nor reliable. At a subsequent time in a personal communication to 
his author, Porges admitted 18 per cent error. Deutsch,> repeating this work, 
onfirmed Strauss” conclusions. 

MeDonnell® reasoned that this skin test might be valuable in other con- 
litions in which prolan A is excreted in the urine as in testicular tumors. He 
uphasized the many difficulties attendant upon correct diagnosis of lesions 
the serotum. The Aschheim-Zondek test is positive in teratomas and other 


“ 


hiv malignant tumors,'® and absent in benign lesions of the testicles. Skin 
‘sts were done in six patients with proved teratomas of the testes, the 
schheim-Zondek was performed at the same time. The results suggested, 
cording to this author, that the skin test may even be more reliable than 

pregnaney test in the diagnosis of this disease. Controls were run on 25 
ents picked at random. These patients were of all ages and the diagnosis 
sisted of extragenital carcinomas, eryptorchidism, and other diseases. A 
itive pregnancy test was obtained in each instance. This is at variance 

my results as well as those of Schneider and Cohen. MeDonnell stated 

until further investigation on a larger series of patients, nothing con- 


ve would be asserted. 
RESULTS 


Intradermal tests with pregnaney urine gonadotropic substance were per- 
ed on 21 boys and 5 girls, the ages and diagnosis being indicated in 
e I. 

Of the 21 boys, when the first skin test was performed, only one (Case 17 
strophia-adiposo-genitalia with unilateral cryptorchidism) gave a positive 
reaction indicative of negative pregnancy. Patients No. 20 and No. 21 
negative skin tests (positive pregnancy reaction), nevertheless, assay for 
small amounts of gonadotropie substance by the Zondek precipitation 
iod in both, and moderate amounts by the Friedman test in the second 


was negative. 
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Of the five girls, four gave positive skin reactions (negative pregnane) 
test) and one, a girl of thirteen, with chronic chest disease, in whom the men 
arche has not vet appeared, gave a negative skin test or positive pregnane) 
reaction. Of the four positive skin tests, assay for gonadotropic factor was 
done in three, and each determination revealed less than 66 units. 

In the subsequent testing, it is interesting to note that in patients No. 4 
and No. 6, with initial negative skin tests after the use of 1,000 units in the 
former and 2,000 units of antuitrin-S in the latter, the skin tests became pos 
tive. but became negative again after 3,000 units. In Cases No. 17 and No. 23 
the original positive skin tests remained positive after 1,000 units of antuitrin-S 

The above results are inconsistent with the presence of antuitrin-S, sine 
this hormone in moderate quantity should give a negative skin test. Howeve: 
it is known that this substance may be eliminated rapidly from the systen 
After the fifth month, a slight and gradual decline in amount occurs up t 
parturition, when a sharp fall takes place”) Friedman and Weinstein! state 
that their recent work on the fate in man of ingested and injected pregnane: 


urine gonadotropie substance permits of no general statement. In their ex 


periments they failed to deteet auemented vonadotropic excretion followine 


oral ingestion of 8,000 to 40,000 units. Similarly, it was impossible to detect 


auemented excretion following intramuscular injection of 480 R.U. 
CONCLUSION 


Intradermal skin tests with gonadotropic substance of pregnaney urine it 
26 children gave five positive skin tests or negative pregnancy reactions, and 


21 negative tests or positive pregnancy reactions (Table II 


TABLE II] 


Children studied 
Positive Skin Tests 
(Negative Pregnancy Reaction) 
Negative Skin Tests 
( Positive Pregnancy Reaction ) Amounts of 
prolan found in these children not con 
sistent with pregnancy 


This test is not consistent with the finding of reasonable amounts 
eonadotropic hormone, as is ascertainable by either the Aschheim-Zondek 


Friedman Pregnancy Tests. 
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THE STERILIZATION OF SODIUM BICARBONATE SOLUTION 
FOR INTRAVENOUS USE IN ACIDOSIS 


FreEDERIC E. Houmes, M.S., AND GLENN E. CuLLen, PH.D., CINCINNATI, OHIO 


[* CERTAIN conditions of severe acidosis, intravenous administration of 


sodium bicarbonate solution is desirable. Many physicians have hesitated to 
use sodium bicarbonate solution because of the difficulties of sterilizing it. 
Heating the solution in open vessels causes the loss of so much carbon dioxide 
that there results an undesirable degree of alkalinity and considerable pressure 
develops in a closed vessel. The usual procedure is to dissolve sodium biecar- 
bonate, taken from the interior of a package in an attempt to avoid excess con- 
tamination, in sterile water, and then use the resulting solution immediately 
without further treatment. Although this procedure is practically safe (we 
know of no aecident due to it), it is preferable, for intravenous therapy, to use 
only sterile solutions whose alkalinity is approximately that of blood. Moreover, 
this preparation is inconvenient. 

We, as well as many others, have avoided the loss of carbon dioxide in 
sterilization by the use of sealed glass ampules. lor several years all the biear- 
bonate solutions given intravenously at the Children’s Hospital have been pre- 
pared thus. Although it has been far the most satisfactory manner in which 

ile sodium bicarbonate solutions can be prepared, the method has the dis- 

intage of inconvenience, possible danger of glass in the solution from break- 

the glass ampules, relatively high cost, and the necessity of the service of a 

ed glass blower. 

lor the last year we have satisfactorily sterilized sodium bicarbonate 
solution in a very simple manner. Stock 5 per cent solutions are prepared from 
chemically pure sodium bicarbonate in freshly distilled water. Phenolsul- 
phonphthalein is added as an indicator,+ and the solution is filtered through a 
Berkefeld filter. One hundred eubie centimeter portions are dispensed into 125 
e.4 


Pyrex bottles and carbon dioxide gas from a small cylinder is bubbled into 


*From the Children’s Hospital Research Foundation, and the Department of Pediatrics, 
ersity of Cincinnati. 

Received for publication, Sept. 16, 1937. 

‘The most convenient source of indicator is the solution, containing 6 mg. per 


Co 


c.c., Put up 
glass ampules for intravenous injecticn for kidney function tests (Hynson, Wescott, 
sunning): 0.25 c.c. of this solution per liter of bicarbonate is a satisfactory concentration. 
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the solution until the color is a yellowish peach, saturating it and displacing ai 
from the bottle. A thoroughly cleaned vaccine stopper with retractable flay 
used to keep the pourine surface sterile, is inserted at onee, and the stoppered 
bottle placed in the clamp shown in the photograph. A piece of cloth or paper 
placed between the stopper and the metal, prevents sticking. The bottle is auto 
elaved and allowed to cool before removal of the clamp and then shaken to r 


dissolve the carbon dioxide which has been driven off. Any pink color less tha 
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Fig. 1. Assembly for sterile bicarbonate solution. Bottle is of Pyrex glass and 
topper is the vaccine type with retracteble flap. Tl plates of the clamp are aluminum 
the rods and nuts are brass, 

a deep purplish red indicates that there has been no loss of carbon dioxide | 
the bottle and that the pII is between 7.0 and 8.0. 

In use part of the contents may be withdrawn through the vaeceine stopp 
with a sterile needle, or the entire contents may be poured into a dispensing 
container for intravenous drip therapy. 

When relatively large batches are prepared for hospital use, it is eonven 
to filter through a Berkefeld ‘‘N”’ filter and to use a tube with a sintered g!a 
tip for the aeration in order to facilitate more rapid absorption of carbon diox 





Mik REACTION OF THE SERA OF DIFFERENT ANIMALS TO TILE 


KAHN, KLINE, IDE, EAGLE, AND LAUGHLEN TESTS 


foBERT A. GREENE, Pu.D., Harry B. Harpinc, B.S., Wituiam T. Hupspreri, B.A., 
AND WILLIAM J. Pistor, D.V.M., Tucson, ARIZ. 


& IS recognized that the normal sera of various animals Nbety C1Ve a positive 


Wassermann reaction.’ and Porro? has shown that the sera of many normal 
mals may give positive Kahn reactions. To our knowledge, the behavior ot 
imal blood with other flocculation tests has not been 1 porte din the literature. 


Specimens of blood were collected from various animals, the serum was 


separated and inactivated at 56° C. for thirty minutes, with the exception of 


e sera to be used for the Eaele test. In this case, the nec Ssaryv amount ot 


serum was removed after twents minutes of inactivation. 


{ 


'T 


The Kahn, Wline, Ide, Eagle, and Laughlen tests were then made upon 
en specimen, In some eases, there was not sufficient serum. to permit all 
i these tests, but as many were emploved as the amount of serum would 
rmit. The technique of these flocculation tests is so well known that no 

er reference need be mad All antigens and reagents used in these tests 
ere purchased from biological supply houses. The Kahn and Eagle antigens 
re prepared by Difeo Laboratories; the Kline antigen by LaMotte; the Ide 

the A. S. Aloe Company ; and the Laughlen Reagent by Lederle Laboratories. 

The results of each test were checked 1 at least two of us, and with the excep 

of the Kahn test, the results were reported only as positive, doubtful, or 
ative 

The results of these tests are given in Table I, and in Table LI, thes are 

nin terms of percentage. Although there was not enough sera in every case 

ermit the use of each of the tests, the Kahn and Kline tests were made on 
specimen. 

An examination of Table Il reveals that all of the animal sera tested gave a 

tively high percentage of positive reactions with at least one of the tests. In 

eral, the Kline and Lauehlen tests gave the highest pereentage of positive 
tions, and the Eagle and Ide tests gave the highest percentage of negative 
tions. It should be mentioned that in some cases (particularly cow sera) 

Eagle test, when positive, often did at vive the sharp contrast between the 

fluids and the floceules which is characteristic of the positive reaction. 

general. there was not too good avreement between the several tests 
oved. In one sera, one or more of the tests might e@ive a positive reaction 
the others might give dor bi ful or negative results, while in another sera 


the same Specles, the react logs elven yy the TeStS might he reversed. 
Arizona State Laboratory, and th epartment of Animal Husbandry, Uni- 


publication, 
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GREENE ET AL.: REACTION OF SERA OF DIFFERENT ANIMALS 


DISCUSSION 


These results show that the sera of normal animals give a relatively high 


percentage of positive reactions with the common flocculation tests used for the 


liagnosis of syphilis. This is particularly interesting when one considers the 
xtremely low ineidence of positive reactions given by nonsyphilitie human 
beings. Eagle’ states that ‘‘anomalous Wassermann reactivity in human beings 
s extraordinarily rare, certainly less than one in 5,000.’ 
These results raise several questions, which we do not attempt to answer. 
1. Why do the sera of animals give positive reactions with flocculation tests 
used for the diagnosis of syphilis in human beings ? 
Within a single species, why should some individuals give positive re- 
actions, while others give doubtful or negative reactions ? 
Why do the different tests give such widely varying results with animal 
sera when they usually agree extremely well when applied to human 
sera? 


SUMMARY 


The Kahn, Kline, Ide, Eagle, and Laughlen tests have been applied to the 
inactivated sera of the dog, rabbit, goat, horse, sheep, chicken, and cow. 

The sera of these animals give a surprisingly large number of positive 
reactions with these tests. 

Although the results given by the different tests vary greatly, in general, 
the Kline and Laughlen tests gave the highest percentages of positive reactions, 


and the Ide and Kagle gave the largest percentage of negative reactions. 
REFERENCES 


1, Eagle, Harry: The Laboratory Diagnosis of Syphilis, St. Louis, 1937, C. V. Mosby Co., 
pp. 302-304. 

2. Porro, Thomas J. The Kahn Reaction with Serum of Different Animals, J. Infect. Dis. 
53: 210, 1933. 





DEPARTMENT OF REVIEWS AND ABSTRACTS 


AcT Eprror 


omtment patel tracutaneous test witl 
observations was GS, cent. This corresponds closely 
some SO) observations. iscrepaneles occurred ont 


ase of active tuberculous disense 
patch test with control herein and heretofore detailed 
av safely be substituted for the Mantoux test witl 
| The method now merits a thor 


UNDULANT FEVER, Diagnosis and Treatment of, Ervin, C. E., and Hunt, H. F 
J. A. M. A. 109: 1966, 1937 


The results in the treatment of acute and subacute undulant fever by the intra 


injection of killed tvphoid and paratyphoid organisms in care fully mensured, and a 


appropl 
compares favorably with those of any other form of treatment. 
aindications to its use are arteriosclerosis, arteriosclerotic and rheumatic 
lvpertension, and marked debility. These conditions also contraindicate most 
of treatment. 


he autl with Carpenter and others that the benefit comes chiefly fron 
he stimulation of antibodies may also be important. 
The advantage is the low cost and the immediate availability to any physician 


HAIR, Method of Staining Epithelial Scales and, Berberian, D. A. Arch. Dermat 
36: 1171, 1937 


ut 


The seales are cut by means of a safety razor blade 
to 2 mm. square, placed on 
acetic acid 


or a scalpel into small pieces, 
with a 50 per cent solution of gl 
preparation is then dried in an incubator. This process fixes 
senies on the slide The fresher the sceales, the better thes will adher 


nu slide and covered 
in water. The 


to the slide. 


The preparation is defatted 


, cleared, and hydrated 
0 ? three 


times, depending on the thickness 
twenty to 


as follows: It is flooded wit! 
of the scales, the 


ether being kept 
slide for fron thirty seconds each time. It is flooded twice with absolute 
+] 


cetone being kept on the slide for from thirty to sixty seconds each time. 


e a 


Finall 
Hooded consecutively with absolute alcohol and with 95 per cent, 70 per cent, and 
alcohol, the aleohol being kept on for about thirty t 


tion is then stained for from 


DO pe 
) sixty seconds each time. The pre 
three to five minutes with 


pre 
75 6c.e. of distilled water, ( 


a solution of toluidine blue, 
consists of 
gm. of toluidine blue. 


according to the formula of 


Martinotti whieh 
of lithiun 


earbonate, and 1 
After the dve is completely dissolved, 20 


ec. of glycerin 
hol are added, 





ABST 


The hid vashed vate | lifferentinted with O.5 per eent neetu 
to the slide, dehy lration can be best Aer" mplished in 


ree changes of acetone are sufficient to accom 


acetone, Usually t 


preparation is kept from two to three minutes in it ot acetone 


xvlene and mounted in neutral balsam, o1 ‘ferably in) euparol. 

detatting or staining some of the ‘ales lit 7 ! off the slide, it is 
ehyvdration with acetone by ( ing de first with absolute 

ir times and then with xylene. If no clouds appear in the xylene, it 

ation that the preparation has been properly dehydrated. Dehydration in 


dehydration in graded series of alcohols, does not remove the stain, 


nanent preparation is obtained. Th ucce of the prepara 


diiferentiation and proper deliv 


PREGNANCY, Observations on the Etiology of Toxemias of, Strauss, M. B. 
Se. 194: 772 


gnant women with hypertension and hypoproteinemia resulted in 


+ 


occurrence of visible edema, and rises in the arterial blood 


inerensed, l » SVK ptoms ot pre 


An identical amou ) ium iy te regnant women with hypertension 


rroteinemin resulte as without other effect. 


Oj 


Ammonium chloride was given t », and a high protein diet to 6 pregnant women with 


nd declines in arterial 


anifestations of ‘‘to ** of pregnancy in 


maditional upon hypoprotememia, 


pregnant women witl livpoproteinen in. 


Hbonate is 


Its indiscriminate u nh pregnancy is 


TISSUE: Silver Impregnation of Reticulum in Paraffin Sections, Gomori, G. 
13: 993, 1937. 


The author’s modification is as follows: 

Run paraffin sections through xylol, then 2 changes of aleohol and wash under the tap. 
Oxidize with a 0.5 er cent solution of potassium permanganate for one to two 
Rinse in tap 

Decolorize ha l to 3 per cent solution of potassium metabisulfite for one minute. 


inder the tay or several minutes. 

Sensitize in a 2 per cent solution of iron ammonium sulfate (violet erystals) in dis 
vater for one minute. Wash under the tap for a few minutes, then run through two 
of distilled water. 

Impregnate with the following solution for one minute: 

10 per cent silver nitrate solution, add one-sixth to one-fourth its volume of a 
cent solution of potassium hydroxide, Add strong ammonia water drop by drop, while 
g the container continuously, until the precipitate is completely dissolved. Add again, 
isly, silver nitrate solution drop by drop until the resulting precipitate easily disappears 
iking the solution. Make up the solution with distilled water to twice its volume. It 

kept in a stoppered bottle for two days. 
Rinse quickly in distilled water for five to ten seconds. 
Reduce for three minutes in commercial formalin diluted with tap water to 


its volume. Wash under the tap for a few minutes. 
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7. Tone in a pel cent solution of old chloride for ten niinutes, Rinse it 
distilled water. 

8S. Redue yin vw 1 to S per cent solution of potassium metabisulfite for one 
minute, 

% Fix ina 1 to 2 per cent solution of sodium thiosulfate (hyposulfite) for 1 minute 
Wash under the tap. Run through aleohol of increasing percentages. Clear in xyk 
and mount in balsam. 

As mentioned before, paraffin sections occasionally will float away during impregnatior 
with the strongly alkaline silver solution. This annoyance can be easily prevented by 
affixing the sections to the slide with gelatin instead of egg albumen-glycerin. The gelati: 
must be subsequently hardened by formalin fumes. The method is as follows: Dilute th 
glycerin-gelatin mixture commonly used for fluid preservation of sections with water 
glycerin until it remains fluid at room temperature. Spread a thin layer of this solution 
the slide and affix sections. Dry the slides in the incubator at 37° C. in formalin fumes fi 
at least ten hours. Pour commercial concentrated formalin into an open Petri dish 
place it in the incubator. The formalin has to be removed from the sections as even tra 
of it will inhibit impregnation. This is easily accomplished by exposing the slides in 


milar manner to the action of ammonia vapor for several hours. 


TISSUE: Method for Histological Examination of Long Strips of Hollow Viscera, Stein, 
H. B. South African J. M. Se. 2: 117, 1937. 


The method is quite simple and only requires some patience in the processes of fixat 
lehydration, and embedding. 

\t autopsy a strip of tissue 6 to 9 inches long and ™% inch wide is removed from 
hollow viscus. The actual length of the strip in block is determined by the width of t 
microtome arms supporting the razor and also by the range of swing of the block | 
in the microtome head. In this department a Spencer rotary microtome was found to coy 
with a strip of mucous membrane from the whole of the greater curvature of the stom: 
embedded in a paraffin block 1144 inches square, while the individual sections were ac 
n odated on a o by 2 inch glass slide. 

The strip of tissue is loosely wound round a eylindrical spigot of wood 2 inches | 
and 14 inch diameter to form a coil. In a single strip there is no need to be concern 
with the mode of coiling the tissue, but where a number of strips are taken in seriat 
e.g., the whole intestine, it is desirable to maintain a fixed convention of starting the ec 
such a manner that the inside of the coil is always the proximal end of the segmen 
tissue. 

The coiled up specimen now resembles a watch spring. A pin is thrust throug 
tissue opposite the cutting surface to prevent it from unrolling. The pin originally 
made to pierce the wood to provide a better anchorage, but this procedure was subseque 
dispensed with, as any additional manipulation is bound to prolong the postmortem t 
Avoidance of any delay in fixation is particularly important in the bowel where Macklin 
Macklin (1926) have shown the agonal and postmortem changes supervene with 


rapidity. 


The tissue may be fixed in any of the routine fixatives, such as formol or Zenket for 


after which the wooden spigot is removed. 

Oceasionally one finds after Zenker-formol fixation that the central portion of t 
is incompletely fixed owing to faulty penetration by the fixative. To prevent erratic fix 
the whole viscus may be removed and fixed without preliminary rolling, and later wou 
deseribed above and returned to the fixative in order to preserve the coiled up characte 
the tissue. This procedure is less satisfactory than fixation from the outset of a str 


tissue in its coiled state. 
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HEMOPHILIA, Investigations in, Bendien, W. M., and van Creveld, S. Am. J. Dis. Child. 
Det. 285, JRSi. 


The fact that in normal fresh plasma and serum a substance is present which exerts a 
oagulation-promoting influence on hemophilic plasma and blood is discussed. 

The question of for which protein fraction of the serum or the plasma this substance 
ows the greatest affinity is discussed. Though the substance must be present in the coarse 
sperse protein fraction, it undoubtedly is not euglobulin itself. 

\ method is deseribed for precipitation of the coagulation-promoting substance from 

al fresh serum by slight acidifying. 

\ simpler method is also described, i.e., adsorption and elution, by which the coagula 


tion-promoting substance can be obtained from fresh normal serum in a medium poor in 


dissolving the coagulation globulin (which was precipitated from the serum by 
‘idifving) in water or in physiologic solution of sodium chloride to which has been 
or 4 per cent ol sodium carbonate, it ean be dissolved into a volume which is ten 
small as the volume of the normal serum from which it has been prepared. This 
ition is free from cholesterol and lipoid phosphorus, 

The solutions as obtained by the method described showed an activity which was about 
times as great as that of the fresh serum itself. Moreover, these solutions remained 

ve much longer than the serum itself when kept in the refrigerator. 
The results obtained with oral, intramuscular, and intravenous administration of solu 
ns of the coagulation-promoting substance to three patients with hemophilia are described. 
Especially by application of the intravenous method distinct results were obtained. In one 
matient we sueceeded repeatedly in keeping the coagulation time within normal limits for 


an intravenous injection. 


SICKLE CELL ANEMIA, Immunologic Studies of, Cardozo, W. W. Arch. Int. Med. 60: 


625, 103 


\ total of 1,570 patients were tested for sickling of red blood cells. The group con 
of both adults and children. There were 1,263 negroes (9.42 per cent who showed 
and S07 non-negroes (0.52 per cent). 

The blood type of 1,560 patients tested for sickling was determined by means of the 

ard laboratory ‘‘slide method.’’ The percentages of each blood group in the series 
tients who showed sickling was compared with similar groups among the normal negroes 

non-negroes. In general there was no marked tendency for the patients who showed 

ng to be concentrated in any one blood group. 

The distribution of the immune agglutinogens M and N was determined for 306 non 

es, 209 normal negroes and 63 patients who showed sickling. The distribution of these 
ie agglutinogens in the patients who showed sickling corresponded, within limits, to 

f the normal persons of both races. 

\n attempt was made to detect a specific immune agglutinogen for those who showed 


ng. By the method used no specific agglutinogen was found. 

The anomalous isohemagglutinogens which were found by another investigator in pa- 
who showed sickling were not found in this series by cross-matching the cells and 
of patients who were known to show sickling against the cells and serum of the normal 

is of both races. 

fests confirmed the work of Huck and Hahn, in which they found that serum is un- 

ary in producing the sickling phenomena. 

It is shown further in the same tests that the sickling factor remains within the cell, no 
how long preserved, as long as the cell itself remains intact. 

Individual analysis of the entire series of 120 patients who showed sickling was made, 


eports of 2 cases are given. 
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BLOOD, Convenient Method for Securing for Analysis, Abrahamson, A. Science 86: 202 
1937 

\fter pricking the finger with a lancet, allow the blood to drop onto a petrolatum bloe] 

depression on it. Slight pressure proximal to the wound or a rubber band placed 

ie finger will produce free flow, and ¢ uch as 1 e.c. of blood may be obtained readily 


blood can then be drawn up into the pipette. The blood will not clot on the petrolatur 


I depressions in 


short time necessary for collection. \ muffin tin, consisting of six 
making the petrolatun blocks. The depressions are filled with melt 
aside to cool. The contraetion of the paraftin in cooling will pr 


ce that serves admirably for the collection of the blood. 


iple Reaction for Demonstration of, in Urine, Von Purjesz, B. 


2 -4 1 


Klin. 33: isé(i, Ive 


BILIRUBIN, Sin 


est tube and is mixed 
Then from 2 to 5 drops of a 
the mixture is left standir 
latest, after fifteen minutes. 
bilirubin; if the bilirubin conte 
olive greet ! rd a grassy green. If the urine is fr 
develops. The presence of considerable quantities of blood in 


overcome by filtration, 


ANEMIA of Chronic Glomerulonephritis and Its Relationship to Gastric Acidity, Town 
send, S. R., Massie, E., and Lyons, R. H. Am. .J. M. Se. 194: 636, 1937. 


glomerulonephritis is normocytie in type. 


renal insufficie 


With increasing : min, there a decrease » OF le aeldity. 

\bsolute achlorhydria when the carbon dioxide content o 
arbonate al OV (} Olumes per cent. 

There is no apparent lack of active blood forming tissue. 

\ discussion f the relationship between renal insufficiency, 
mia has been given. 

Reasons have heen offered for the persistence ot 


POISONING, Fatal Nicotine, Beeman, J. A., and Hunter, W. C. ‘h. Path. 24: 


lwenty-four fatal cases of nicotine poisoning due to drinking insecticides are prese 
Black Leaf 40, a commercial insecticide containing nicotine, produces hemorrhagic gast 
Unusual hyperemia of the kidneys, or the presence of a brownish froth about the 

nose should suggest nicotine poisoning. Sueh poisoning, even when the drug lias 


re amounts, is not necessarily associated with gastritis or with an odor of m 


irritant action of Black Leaf 40 is not due to its nicotine content. 


LEUKEMIA, Classification and Terminology of, and Allied Disorders, Forkner, ©. E. 
Arch. Int. Med. 60: 582, 1937. 


The confusion existing in the classification and terminology of diseases of the 
forming organs, particularly of leucemia and related disorders, is reviewed and dis 


\ classification is presented which encompasses all known variants of leucen 


which simplifies the concepts of these disorders. 
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REVIEWS 


Books and Monographs for Review should be sent direct to the Editor, 


Dr. Warren T. Vaughan, Professional Building, Richmond, Va. 





Narrative of an Investigation Concerning an Ancient Medicinal Remedy and 
Its Modern Utilities* 


HE author presents his experiences and results with the use of Comfrey root as 

therapeutic agent. Having employed an infusion of the root to several cases of chroni 
indolent ulcers, and having obtained satisfactory results, he directed his attention to ar 
analytical determination of the root’s constituents. He found that allantoin was the active 
principle and could be recovered from the root in crystalline form. Allantoin is a substar 
present in the fetal environment and in the roots of plants. Its eoneentration in the 


two places rapidly diminishes toward the end of pregnancy and toward the end of th: 





growth period of the plant. This would lead one to suspect that aliantoin is utilized | 
plants and animals during their period of physical development. The author presents cases 
in which favorable results followed the application of allantoin, both internally and externally 
to degenerative lesions. Injection of allantoin into the bulbs of plants hastened their growt 
and caused an increase in the size of their flowers. Evidence is presented which indicat 
that allantoin stimulates leucocyte formation. In many cases of lobar and bronchopneumoni: 
in Which allantoin was used therapeutically, the crisis seemed to be hastened. There 
chapters devoted to the chemistry of allantoin and to the methods used in its preparatio 
and administration. The author points out that maggots have been widely used in thu 
past for the purpose of clearing up dead tissue, and that the excreta of maggots contai 


high concentration of allantoin. 


A Textbook of Histology? 


HEN this book was prepared, it was intended to be used as a textbook for college 

dents. The attention of the college student interested in biology has been, for the n 
part, directed toward a study of general biology, comparative anatomy, embryology, 
genetics. Little or no attention has been paid to the subject of histology. As the aut! 
points out, the broader and more general biological concepts may be much more satisfacté 
presented to a college student through the medium of the study of the cells themselves, s 
a sound knowledge of cellular makeup is essential for the fullest understanding of 
biological processes. In this book the material is lucidly presented, and the contents are ea 
and smoothly handled throughout. The author does not exhaust his reader with detailed 
ports of controversial minutiae, which are of interest only to those devoting their time 
research. The book is replete with photographs and drawings of tissue sections. Altho 
this work is intended primarily as a textbook for college students, it will be a valuable ref 
ence book for any physician who wishes to refresh his memory concerning the number of 
portant details of the structure of the human body. 

*Narrative of an Investigation Concerning an Ancient Medicinal Remedy and Its M: 
Utilities. The Symphytum Officinale and Its Contained Allantoin. By Charles J. Macali 
M.D., F.R.C.P., Hon. Consulting Physician to the Liverpool Royal Southern Hospital, to 
Royal Liverpool Children’s Hospital and to the Moore Cottage Hospital, Bourton-on 
Water. Together with an Account of the Chemical Constitution of Allantoin. By A 
Titherley, D.Sc., Ph.D., formerly Lecturer on Organic Chemistry in the University of L 
pool. Paper, 60 pages. John Bale, Sons & Danielsson, Ltd., London, 1936. 

‘A Textbook of Histology. By Joseph Krafka, Jr., Ph.D., M.D.. Professor of M 


scopic Anatomy, University of Georgia, School of Medicine, Augusta. Cloth, 246 pages. $ 
Williams and Wilkins Co., Baltimore, Md., 1936. 
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REVIEWS 


Amino Acid and Ammonia Metabolism in Liver Diseases* 





HE purpose of this monograph is to investigate protein metabolism in liver disease. As 


the author points out, the vast majority of previous experimental investigation has been 


inreliable due to the use of faulty analytical technique. As a result, there has been a cloud- 


1 acute hepatitis, liver cirrhosis, obstructive jaundice, and other similar conditions, all 


onditions of the liver. 
Diathermy | 


wave and inductothermic treatment. 





The scope ot the volume Is indicated by the section headings: 


react. £: Introduction to Electrothermie Methods, History, Physical and 


hnical Principles, 


ng rather than a clarification of our knowledge concerning the changes in protein metabolism 
in conditions associated with an abnormally functioning liver. The author sets forth in detail 
is methods of procedure and technique. He is concerned with amino acid metabolism and 
ammonia metabolism in normal and abnormal conditions. He reviews previous investigation, 


and sets forth the results of his own efforts. There is a presentation of case histories of 


correlated 


with a discussion of the clinical significance of the ammonia tolerance test as a diagnostic aid 
n their detection. The entire work is clearly and scientifically presented. It will surely be 


great assistance for the understanding of liver function and the diagnosis of pathologie 


E Sens new edition has been revised and expanded by the inclusion of accounts of short 


Electro 


Part IL: Medical Electrothermie Methods and Their Uses, including sections on 


Diathermy and Diathermotherapy, Effluvation and Etincellage, Short-Wave Treatment, and 


Inductothermy. 
Part III: Surgical Electrothermie Methods and Their Uses. 
To those wishing an authoritative survey this book can be recommended 


hensive and intelligible. 


Practical Methods in Biochemistry? 
> iia is a practical manual for students to whom it may be recommended, 


The Compleat Pediatricians 


as compre 


- \ PREVIOUS review of the first edition of this book it was commended as an exceedingly 


actical and valuable contribution to pediatric literature. This second edition is, 


in many 


ets, even a more useful volume than its predecessor, not only because it is enriched by the 


tion of data culled from the pediatric literature of the past four years, but also because 


book has been reorganized to make its contents even more readily accessible. 


\s before, the plan of the book is reminiscent of a thesaurus. In this edition 


} 


symptoms and diseases have been divided into seven chapters on the basis of the 


system chiefly involved, and the number of paragraphs has been reduced. 
The book is not, of course, an automatic diagnostic machine but serves as 


irious diagnostic possibilities. 


*Amino Acid and Ammonia Metabolism in Liver Diseases. By Esben Kirk. 


l47 pages. Levin & Munksgaard, Copenhagen, 1936. 


‘Diathermy, Including Diathermotherapy and Other Forms of Medical and 


trothermic Treatment. By Elkin P. Cumberbath, Medical Officer in Charge of 


’ however, 


anatomic 


reminder 


Paper, 


Surgical 
Electrical 


Department and Lecturer on Medical Electricity, St. Bartholomew’s Hospital, with nine col- 
I: rators. Cloth, ed. 3, 576 pages, 168 figures. $6.00. William Wood & Co., Baltimore, Md. 
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